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ABSTRACT 
For the deaf to communicate in a hearing world, they often rely on technology. This 
study, completed by an interdisciplinary team for the Victorian Deaf Society in Melbourne, 
Australia, examines technology usage, availability, ease of use, and effectiveness. Additionally, 
technologies in use in other parts of world and other upcoming technologies were researched. 
Based off surveys, interviews, and a focus group, recommendations are provided suggesting 
technology improvements and upcoming technologies which could be used to improve 
communication for the deaf. 
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EXECUTIVE SUMMARY 
 
Communication has become an integral part of the world in which we live. Information is 
shared around the world every day, and although most of us think of communication as occurring 
between two parties, even public announcements at train stations are a form of communication. 
This sharing of information has made it possible for different cultures to come together, but the 
Deaf
1
 and hard of hearing have the disadvantage of living in a world that has been designed 
around the ability to hear. Most people take for granted that day to day things rely on the ability 
to hear; even something as inconsequential as not hearing the sound of a door opening and 
closing, can affect a person’s life.  
 In Australia the deaf
2
 population consists of about three million people. This three million 
includes those who have lost their hearing later in life due to age, disease or injury, as well as 
some 20,000 – 40,000 people who are signing Deaf (Australia Communication Exchange, 2011). 
Although this may seem like a large number, the population of Australia is about 23 million 
people, which makes the deaf or signing Deaf populations only a small percentage of the total 
population (Australian Bureau of Statistics, 2012). The deaf population may be in the minority, 
but this helps to explain why so much of the world has been developed around hearing. In order 
to function within this world the deaf continue to develop ways to communicate that do not 
require sound. Advances in technology have become a catalyst for newer and more convenient 
methods of communication for the deaf population.  
 The Victorian Deaf Society (Vicdeaf) has been working to provide services to the deaf 
community of Victoria, Australia for over 100 years (Vicdeaf, 2011). As technology advances, 
Vicdeaf recognizes that communication technologies are playing an increasingly larger role in 
the way the Deaf and hard of hearing communicate. Technologies such as TTY, SMS, Email, 
Fax, and more recently video-based technology, are available to the deaf to use in their daily 
lives. However, there are still drawbacks and constraints in some of the technology the deaf are 
using. In order to gain a better understanding of the types of technologies that work best and 
why, Vicdeaf needed information from the deaf community itself.  
The goal for our project was to determine the optimal communication technologies for 
the Deaf and hard of hearing community in Victoria, Australia and to advise Vicdeaf on the best 
                                                     
1
 In this case “Deaf” with an upper case “D” is used to refer to those who identify with Deaf culture 
2
 The use of a lower case “d” in deaf is used in this paper to refer to all deaf and hard of hearing 
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way of providing the optimal technologies to their clients. Our objectives to accomplish this goal 
were: 
1. Determine which technologies people have access to 
2. Determine which technologies are most commonly used 
3. Identify the preferences of the Deaf and hard of hearing in relation to 
communication technology 
4. Identify the constraints regarding the use of different technologies 
5. Evaluate each technology for the preferences and constraints identified 
6. Provide recommendations on the most suitable technologies as well as possible 
implementations of these different technologies. 
 
Prior to arriving in Australia our team conducted background research on the different 
technology options available to the Deaf and hard of hearing. In addition, we researched Deaf 
culture and values in order to understand better the community’s point of view. We gathered 
information from previous studies amongst the deaf community in the United Kingdom, 
Australia and Germany. These studies provided us with information on the technologies that 
were currently available and what some of the perceptions were about those technologies. We 
also researched technologies that were currently used in the United States as well as some 
technologies that were still in development and how those technologies could be used within the 
deaf community in Victoria.  
After arriving onsite our team gathered data about the Victorian deaf community by 
conducting a survey amongst the Deaf and hard of hearing within the state. We also held a focus 
group amongst some local members of the deaf community. The questions that we used on our 
survey and during our focus group were based upon the research we had previously conducted 
before coming to Australia.  
Through our survey we reached 114 people and in our focus group we interviewed five 
Deaf people from Melbourne. After receiving the data from both our survey and focus group it 
was clear that there were some favorite forms of communication. Although many individuals 
who are signing Deaf do not have strong literacy skills, text-based communication seemed to be 
an overwhelming favorite. Email and SMS were the two most popular forms of communication 
used, whereas video-based communication such as videophones and video chatting were not as 
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popular. Many respondents to the survey provided comments that suggested a reason for this 
may be that through text-based communication a deaf person can correspond with either another 
deaf person or a hearing person. Video-based technology only allows a Deaf person to 
communicate with someone who signs; otherwise an interpreter must be used.  
Our findings also indicated that an overwhelming percentage of deaf people do not use 
Video Relay Interpreting (VRI). On our survey some respondents were hard of hearing and not 
well versed in sign language so VRI was of no use to them. However, many respondents who 
were Deaf often responded that they did not know what VRI was or how to use it. Our results 
suggest that one of the biggest problems in providing VRI service is a lack of knowledge of the 
technology. Part of our recommendations to Vicdeaf addressed extending knowledge about VRI 
and other services. 
One of the biggest problems is a lack of knowledge in the deaf community of what is 
available. In order to address this problem our first recommendation was to educate the 
surrounding deaf community. Although Vicdeaf has done many outreach programs and provides 
workshops on a regular basis, this information is still not reaching the serviced community. It is 
apparent from our survey that the deaf want technologies that are easy and convenient to use, and 
the same can be said for the way in which they want to receive information.  
Vicdeaf has both a Facebook and Twitter page, as well as a database of email addresses 
of some members of the deaf community. However, there is no way to tell how many people 
check Vicdeaf’s web pages frequently or how many actually read the emails that are sent out. 
Instead of relying on web pages and email, a convenient way to send information to clients 
would be to develop a smartphone application. Many respondents to the survey specifically 
indicated they used an iPhone to communicate and some even took the survey on an iPhone. If 
Vicdeaf could develop an application they would be able to send notifications and messages to 
their clients quickly and easily. Since most people carry a phone with them, Vicdeaf’s clients 
would have more immediate access to information than if they had to wait until they got to a 
computer. Our team also made recommendations to Vicdeaf concerning other possible 
application purposes as well as investing in products that can easily facilitate video 
communication. 
Although our team made additional recommendations to Vicdeaf, increasing education 
and advertising for events and services were the most valuable. We believe all of the 
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recommendations we provided will benefit the deaf community of Victoria. Although this 
community is in the minority of the population, they still require and deserve effective resources 
so that they can function in today’s world just as any other person does. The ability to hear 
affects the way a person lives and develops, but it does not change that person’s desire for 
effective communication.  
1 
 
1 INTRODUCTION 
 
The ability to communicate has made it possible for different cultures to come together. 
However, communication has developed within a hearing world, requiring those who are Deaf
1
 
or have difficulty hearing to have to adapt. In Australia, there are between 20,000 and 40,000 
Deaf individuals (Australia Communication Exchange, 2011). Although this is a large number of 
people, it is much smaller than the Deaf population of the United States, which is about 580,000 
people (Harrington, 2010). In both of these countries there is a much larger population of people 
who are hard of hearing, which include those who have lost their hearing over time (Harrington, 
2010; Power & Power, 2010).  
The ability to communicate is important to the deaf
2
 regardless of where they live. Just as 
left-handed people must function in world largely designed for right-handed people, the deaf 
must function in a world that has been designed around the ability to hear. In order to 
communicate in such a world, the deaf have developed different ways to share information.  
Countries with larger deaf populations and advanced technology, like the United States, can be 
sources of new ideas for easier communication. 
Advancements in technology have helped to provide communication options for the deaf, 
but in some areas of the world these advancements are still not ideal. Australia is sparsely 
populated in many areas, and it can be difficult to provide viable communication options to every 
deaf person within the country. Even the state of Victoria, one of Australia’s smallest states, is 
about the size of the British Isles (Visit Victoria, 2011). Geographically, it is difficult to provide 
aid to every deaf person in the state, especially those who do not live near a major city. Cost is 
also a concern because advanced technologies can be expensive and may make it difficult for 
some people to own effective means to enhance their communication. With over 2,000 signing 
Deaf in Victoria alone and countless other hard of hearing individuals, there are many people 
who could benefit from technologies that make communication easier and more convenient 
(Vicdeaf, 2007). 
Many organizations exist to provide the deaf with better access to resources. In Victoria, 
one such organization is the Victorian Deaf Society (Vicdeaf). Research by other organizations 
and people had been conducted both in Australia and elsewhere in the world regarding current 
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 In this case “Deaf” with an upper case “D” is used to refer to those who identify with Deaf culture 
2
 The use of a lower case “d” in deaf is used in this paper to refer to all deaf and hard of hearing 
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technologies like Teletypewriters (TTYs), videophones, short message service (SMS) and Email 
(Pilling & Barrett, 2008; Power & Power, 2010). A previous IQP with Vicdeaf also looked at a 
fairly newer technology called video relay interpreting, or VRI (Gottardi, Shafer & Waterman, 
2008). Since that IQP, VRI systems were implemented and are currently used by some deaf 
Victorians (Department of Human Services, 2011). Vicdeaf had a lot of previous information, 
but they were missing some vital information specific to Victoria. The goal of our project was to 
provide Vicdeaf with some of that missing information. 
Although Vicdeaf knew about current technology and about the research that had been 
done previously, there was not much specific information regarding the preferences of deaf 
Victorians themselves. Vicdeaf needed to know which aspects of current communication 
technologies were preferable within the deaf community and how technology used in other parts 
of the world could be applied to Victoria. The information presented in this report will help 
Vicdeaf provide more effective communication options to the community they serve. 
In an attempt to gather more information about preferred communication options our 
team surveyed and interviewed the deaf population of Victoria, Australia. Our goal was to 
identify what deaf Victorians did and did not want in their technology, as well as how preferred 
forms of technology could be best implemented. The objectives to complete this goal included 
determining the availability of communication technologies, identifying the most commonly 
used forms of communication and determining the preferences and constraints of the Victorian 
deaf population.  By gaining this information from deaf Victorians, as well as from resources in 
other countries, we have provided Vicdeaf with an idea of preferred communication technologies 
within the Victorian deaf community, as well as recommendations for newer technologies and 
how those technologies might be implemented.  
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2 BACKGROUND 
 
A hearing person not involved in the deaf community often does not think about what it 
means to be deaf. Not only do the following sections provide background information that is 
pertinent to understanding the scope of our project, they also provide information that is 
instrumental in understanding how deafness affects a person’s life. We begin the chapter by 
discussing different types of hearing impairments, as well as aspects of Deaf culture. The 
information provided can generally be applied to Deaf communities around the world and is not 
specific to one location or group of people. The purpose of this information is to provide a better 
understanding of what it means to be deaf and how communication technology directly affects a 
deaf person’s life, since they are more limited in communication technology options. To 
understand what types of services are available to the deaf in Victoria, we provide background 
information on the Victorian Deaf Society (Vicdeaf). Our group will also discuss technologies 
that are currently available to the Deaf and hard of hearing, as well as some newer technologies 
that can be used by the deaf in their day-to-day lives as they become more available. We 
reviewed several studies that previously considered communication technologies for the deaf and 
which technologies this community prefers to use. Using information from these studies as well 
as from other sources, we will discuss the availability and strengths of current technologies used 
by the deaf as well as the drawbacks of these technologies.   
 
2.1 Deaf Community 
 The Deaf community is a tight-knit group that prides itself upon its culture and the strong 
connections they share with each other. Our team researched Deaf culture in order to understand 
how the ideals of this community can affect our methodology and outreach. We first explain the 
types of hearing loss than can affect an individual, in order to provide an understanding of the 
difference between those who are born deaf and those who lose their hearing over time. Since a 
person’s ability to communicate is greatly affected by the type of family they are born into, 
information is also provided on how language development occurs in different types of 
environments. Finally we discuss Deaf culture in order to extend understanding about this tight-
knit community.    
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2.1.1 Hearing Impairments 
Hearing impairments can be broken down into multiple types and classifications.  
Commonly, hearing loss is described by the portion of the auditory system that is affected. The 
three different types of hearing loss are conductive, sensorineural, or mixed.  
The first type, conductive, refers to when sound cannot travel through the outer ear to the 
eardrum and middle ear. As seen in Figure 1, the middle ear contains the part of the ear that is a 
canal for sound waves to travel through until it hits the eardrum between the middle and inner 
ear. Causes of conductive hearing loss include fluid or foreign body in the ear, an ear or sinus 
infection, allergies, tumors etc. Any of these will result in a person’s hearing becoming muffled 
(American Speech-Language-Hearing, 2011). 
 Sensorineural hearing loss is 
rooted in the nerves and inner ear. The 
nerves are shown in the “Inner Ear” 
section of the Figure, and are connected to 
the eardrum. It is when these nerves are 
damaged that sensorineural loss occurs. 
Sensorineural loss reduces sound even 
more than conductive hearing loss, and is 
often permanent. Causes of sensorineural 
hearing loss include constant exposure to 
loud noises, aging, and head trauma 
among other causes (American Speech-
Language-Hearing, 2011). 
 Finally, mixed hearing loss is a combination of conductive and sensorineural hearing 
loss. Mixed hearing loss describes cases where both the inner and outer ear are damaged from 
any of the previously mentioned causes (American Speech-Language-Hearing, 2011). 
 In addition to the various types, hearing loss can be further classified by the degree and 
configuration of the loss. Degree of hearing loss refers to the severity of hearing loss, defined by 
the decibel range that a person has lost. A decibel is the unit of measure for sound intensity and it 
is measured on a logarithmic scale. Meaning that a sound at 1 dB is ten times as loud as a sound 
at 0 dB (Smith, 1998).  Table 1 shows degrees of hearing loss and the hearing loss range 
Outer Ear Middle Ear Inner Ear 
Figure 1 - Anatomy of ear (Adapted From: Pickard, 
2006) 
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Table 1 - Degree of Hearing Loss (Vicdeaf Information Team, 2011) 
Degree Hearing Loss Range (dB HL) 
Normal 0-20 
Mild 21-45 
Moderate 46-60 
Moderately Severe 61-75 
Severe 76-90 
Profound 91+ 
 
associated with each (Vicdeaf Information Team, 2011). A “hearing” person is generally 
considered to be able to hear sounds between 0 dB and 120 dB (Smith, 1998). The information in 
the table below shows how many decibels in that range a person cannot hear 
Someone with a normal degree of hearing loss has lost anywhere from 0 dB (perfect 
hearing) to 20 dB.  This degree of hearing loss refers to the people who do not have any hearing 
impairments but also includes slight hearing loss due to aging. When a person has mild hearing 
loss they have trouble hearing soft speech, but are still able to function in situations where voices 
and/or sounds are clear. If a child has mild hearing loss their language skills often develop 
normally with the assistance of a hearing aid (Vicdeaf Information Team, 2011) 
Moderate hearing loss results in a person having greater difficulty understanding 
conversations. A person with this degree of hearing loss often has to turn up a TV or radio in 
order to hear and if a child is born with moderate hearing loss, their language development can 
be greatly affected if hearing aids are not used. Often times hearing aids will assist most of the 
hearing problems associated with this type of hearing loss (Vicdeaf Information Team, 2011). 
Moderately severe, severe and profound hearing losses are the degrees of hearing loss 
where a person often begins to use sign language to communicate. With moderately severe 
hearing loss a person generally can only hear close, raised voice and a hearing aid may allow 
some sounds to be heard in quiet situations. However, a child with moderately severe hearing 
loss often does not have good speech quality and would have trouble developing language skills 
(Vicdeaf Information Team, 2011). Severe hearing loss is similar to moderately severe hearing 
loss, but with this degree no conversational sounds can be heard. As with moderately severe 
hearing loss a child’s speech and language and would be greatly affected. Profound hearing loss 
is the most extreme degree of hearing loss. Hearing aids may or may not help people affected by 
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this type of hearing loss and developing speech can be extremely difficult for children (Vicdeaf 
Information Team, 2011) 
In addition to degree, hearing loss can also be described in terms of where and how it 
affects an individual. An individual’s hearing loss can be located in only one ear, a unilateral 
configuration, or both ears, a bilateral configuration. A symmetrical configuration is when each 
ear suffers from the same degree of hearing loss, while an asymmetrical configuration is when 
the degree is different for each ear. A progressive configuration occurs when hearing loss is 
gradual over time and is contrasted by the sudden hearing loss configuration. A progressive 
hearing loss also includes losing frequencies over time, such as when an individual ages. The 
final configurations are fluctuating and stable; fluctuating implies the hearing loss degree 
changes over time, whereas stable implies the hearing loss remains at a constant level (American 
Speech-Language-Hearing, 2011). 
 
2.1.2 Differing Communication Abilities 
 Just as each deaf person’s hearing ability is different so are their communication abilities. 
Depending on the type and degree of hearing loss, some may be more adept at using the English 
language, while some may rely more heavily on their ability to sign. Individuals who are born 
Deaf learn to communicate in different ways depending on the type of family they are born into. 
Those who are born into a Deaf family learn sign language at a very young age (Vicdeaf, 2003). 
Just as young hearing children slowly pick up on speech, so do Deaf children slowly pick up on 
signs. If a person is born Deaf into a Deaf family often their English skills are learned later on at 
school or at home, but since they were able to learn signs at a young age they are able to develop 
their communication skills early on. However, if a Deaf person is born into a hearing family they 
do not have the as much access to a communication-rich environment. They often get by using 
gestures or other methods to communicate with family. They learn signing and other 
communication skills later, resulting in less rapid development of communication (Vicdeaf, 
2003). 
 Those who lose their hearing over time differ from those who are born Deaf into Deaf 
families in that they learn communication through their ability to hear. However, they are similar 
in that they have the ability to gain communication skills early on. Since people who lose their 
hearing over time have already learned written and spoken English they often do not rely heavily 
on sign language. They generally function with the use of hearing aids and other types of 
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assistive devices to supplement their hearing loss (Vicdeaf, 2003). Since many deaf individuals 
have varying communication abilities, the types of technology they use and the ways in which 
they communicate can be impacted by the different abilities they have.   
 
2.1.3 Deaf Culture 
Although hearing loss is what makes a person deaf, often there is much more involved. A 
difficult concept for the non-deaf to comprehend is that the vast majority of the Deaf community 
do not consider themselves to be disabled. They consider themselves a community with their 
own culture, separate from those with the ability to hear, not merely a group of individuals who 
are grouped together on the basis that they face similar challenges (Tucker, 1997). It is common 
practice to use “Deaf” with an upper case “D” to refer to individuals who identify with Deaf 
culture. A lower case “d” includes all those with hearing impairments. When considering 
assistive technologies for the Deaf and hard of hearing, it is important to understand the culture 
of the Deaf community and how those social and cultural differences tie into their wants.  
In the United States, the Deaf Culture strongly emphasizes social and family ties 
(Padden, 1991). Deaf communities include the deaf and hearing people who interact on a daily 
basis with Deaf people and actively support and work to achieve their goals. These communities 
tend to form as Deaf people relocate to be closer to friends, family or a community where they 
are understood and accepted (Padden, 1991). Carl Croneberg and colleagues (1974) note that 
social activities are a key way for maintaining contact within the Deaf community. Through 
social gatherings, Deaf people gain support and a sense of shared cultural beliefs, which 
reinforce their desire to remain and identify as a community, rather than a group of people with a 
disability (Croneberg, Stokoe & Casterline, 1974). The way Deaf communities form is similar to 
other communities that may share a common race, religion, purpose or ideal. However, the Deaf 
community is unique because members of this community share a common difference that 
makes it difficult to integrate with the hearing population and as a result make the bonds within 
the community much stronger. 
In Australia, the Deaf community has many of the same views as in the United States. 
Many Deaf people interact through Deaf clubs and social groups, which are often supported by 
non-profit organizations. These organizations provide aid and support for the day-to-day 
challenges of being deaf in a hearing world (Croneberg et al. 1974).  
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The primary signing language for the Deaf is Australian Sign Language (Auslan), which 
is distinct from spoken or written English. Though Auslan is based on British Sign Language 
(BSL) that was brought to Australia in the nineteenth century, it is its own language that has 
since grown and developed to fit the communication needs of Australians (Deaf Australia Inc., 
2009). It has even developed its own dialects and regional variations in sign pronunciation across 
Australia (Deaf Children Australia, 2010).  
Auslan is distinct from spoken English and has its own grammar, syntax, vocabulary, and 
word order. It is a language based on what can be seen (Australian Government Department of 
Education, 2009). In English we would say, “The car is blue”; however, in Auslan the words “car 
blue” or “blue car” would be signed to convey the same sentence. Past tense is often conveyed 
by using the Auslan sign for finish, so that the sentence “The woman has seen the man” is signed 
“woman finish see man” (Deaf Children Australia, 2010). 
Just as spelling and word order are vital components to understanding written language, 
in Auslan, orientation, movement, direction of movement, shape of the hand, and location in 
space or on the body are vital to understanding the language. For example, a word signed with a 
certain hand shape can be completely different from that same hand shape signed with a 
particular movement (Deaf Children Australia, 2010). 
  
2.1.4 Isolation and Barriers 
Due to communication barriers, those who are born deaf often associate negative feelings 
with the hearing world including alienation, oppression, and paternalism (Saladin, 2004). Often, 
those who are born deaf have substantial difficulty learning written and oral language because 
this type of language development relies so heavily on hearing words spoken (Nakamura, 2002). 
This makes even text-based communications difficult, which furthers the divide between the 
hearing and non-hearing world, and creates a deeper sense of isolation for the Deaf community 
(Saladin, 2004). 
 
2.2 Vicdeaf 
 The Victorian Deaf Society, also known as Vicdeaf, was established in 1884. It is a non-
profit organization that provides communication and welfare services to the Deaf and hard of 
hearing within the state of Victoria (Vicdeaf, 2011). One of Vicdeaf’s services is to employ 
persons who are available to the Deaf and hard of hearing to offer advice and guidance on any 
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matter. They also work with their clients to advise on legal, financial or family issues and they 
are available for counseling on issues including depression, anxiety and general unhappiness 
(Vicdeaf, 2011). A division of Vicdeaf, called Hearservice, works more directly with hearing 
loss management. Through this branch of Vicdeaf the hearing impaired can access hearing 
assessments, hearing aids and assistive listening devices (Hearservice, 2010).  
 Another part of Vicdeaf’s work is to educate the surrounding general public on the needs 
of Deaf and hard of hearing population. They offer training programs for organizations and 
workplaces that either employ or engage with Deaf or hard of hearing people (Vicdeaf, 2011). In 
addition to these training programs, Vicdeaf offers a variety of different sign language courses 
for those in both the hearing and non-hearing communities. Some of these courses are 
specifically geared towards businesses and workplaces that have either deaf clients or employees 
(Vicdeaf, 2011).  
 While there are many different technologies that help the deaf communicate, many times 
communication is facilitated via an interpreter who may or may not use technology. Vicdeaf 
provides interpreting services for many different situations that involve both deaf and hearing 
people (Vicdeaf, 2011). There are interpreters available to interpret between Auslan and English, 
as well as relay interpreters who work to relay Auslan messages between two or more Deaf 
persons. These relay interpreters do not translate to English and are often Deaf themselves 
(Vicdeaf, 2011). Vicdeaf also provides note-taking services so that a deaf person can attend an 
event or meeting and still be able to get the information that was shared (Vicdeaf, 2011).  
Interpreters from Vicdeaf interpret in person, but they also use technologies to help 
facilitate communication without the need to travel to a specific location. A common technology 
used by interpreters is the computer program Skype, which we will discuss in more detail in a 
later section (Vicdeaf, 2011). The person or organization that books an interpreter has the choice 
of whether or not to have interpretation done in person or with the aid of some technology. Now 
that communication technologies are becoming more advanced, the Deaf and hard of hearing 
have more options to choose from when it comes to how they want to communicate.  
 
2.3 Available Text-Based Communication 
As we have discussed in an earlier section, the deaf community consists of a variety of 
communication abilities and language skills. For most, written English is a second language, and 
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many have difficulties understanding the complexities and nuances involved in some writing. 
However, despite some of these difficulties, some forms of text-based communications are 
popular among the deaf community. These technologies allow for non-verbal communication 
which enables a deaf person to communicate with a hearing person who is unable to sign without 
the need for an interpreter. The technologies also allow them to communicate over distances 
without having to be face-to-face (Glaser, 2004; Power, 2007). Text communication exists on 
mobile phones, on computers, and in person through pen and paper. The most common forms of 
text-based communication technologies include teletypewriters (TTY), Email, and short message 
service (SMS). This section introduces and explains these technologies.  
 
2.3.1 TTY 
TTY, also known as teletypewriters or textphones, are a common form of communication 
technology that enable Deaf and hard of hearing people to use the telephone system to connect 
directly to another TTY or to someone who is hearing who does not have a TTY through the use 
of a relay service.  
While there are different types of TTY machines, a basic TTY consists of a keyboard to 
type one side of the conversation and a screen to read the response (National Relay Service, 
2012). Some types of TTY include a handset and can function as a normal phone. This option is 
most commonly used by people who have lost their hearing later in life and still have strong 
speech skills because they can speak normally into the handset and be heard and understood, 
then they can receive a text version of the response (National Relay Service, 2012). It is also a 
popular type of TTY in families that include both hearing and deaf individuals as it can serve as 
a TTY or a normal phone (Printacall, 2000).  Other types of TTY do not include a handset, but 
instead provide the user with a printout of the conversation. This option is used by people who 
are unable to hear and do not use their voice or speak well (National Relay Service, 2012).  
TTYs can only call other TTY machines, so in order to make a phone call to someone 
without a TTY machine, a relay service is used. The relay service available in Australia is the 
National Relay Service (NRS). The NRS is a government funded service that provides phone 
service to people with hearing or speech impairments (National Relay Service, 2012). The NRS 
consists of a call center, which provides the relay service component of the NRS, and an 
outreach service, which provides information, advice, training and technical support to current 
and prospective relay service users (National Relay Service, 2012).  
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The call center is run by the Australian Communication Exchange (ACE) which provides 
communication products and services to hearing and communication impaired people throughout 
Australia (Australian Communication Exchange, 2011). There is one call center located in 
Brisbane which is staffed with relay officers who operate 24 hours a day, every day of the year. 
When an operator receives a call, he or she types what the hearing person has said for the deaf 
person, and speaks what the deaf person has typed for the hearing person. The images below 
show how the relay service works for a person who is deaf and cannot speak as well as for a 
person who is deaf and is able to speak (National Relay Service, 2012). In addition to TTYs, 
NRS calls can be made using the Internet or regular landline phones and mobile phones.  
 
 
 
 
 
 
 
 
 
 
 
 
2.3.2 Email 
Email is a popular form of communication for the deaf because it does not require any 
special equipment for a deaf person to use it the same way a hearing person would (Power et al., 
2007).  . Email allows for easy communication between deaf and hearing; however, if the deaf 
person does not have strong written language skill, longer Emails, with more complex language 
may be difficult for them to understand (Vicdeaf, 2003). 
Email accounts are free to create and maintain so long as a person has access to the 
Internet. Thus, a deaf person who does not have access to Internet at home, but is able to access 
Internet at public access sites or at work is able to maintain communication via Email. 
 
2.3.3 Short Message Service (SMS) 
SMS is a text-based messaging service that allows users to send text messages from 
mobile or fixed phones or over the Internet. As with Email, Deaf people around the world have 
embraced using SMS messaging because it is a technology they can use in the same way that 
hearing people do without the need for special equipment (Power et al., 2007).  In addition, the 
Figure 2 - (Left) Relay for a deaf person who cannot speak well and (Right) 
relay for a deaf person who is able to speak (National Relay Service, 2012) 
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rise in popularity of mobile phones allows deaf users to message virtually anyone without the 
need for a relay service or interpreter.  
 In 2010, there were nearly 200,000 SMS messages sent every second worldwide, 
showing that the service has become one of the most common forms of communication around 
the globe (International Telecommunications Union, 2010). This rise in popularity has 
encouraged mobile phone companies to design phones around text and Internet based 
communications rather than the phone capabilities. Phones with full keyboards make is easier to 
type quickly. Some phone companies in the United States even offer data only service plans 
which allow the deaf to avoid paying for unusable voice minutes (Business Wire, 2004). 
One of the key aspects of SMS is its portability. With a mobile phone SMS provides deaf 
users access to communication whenever they need it. With this development, many countries 
are beginning to use SMS-based emergency services. In most of these countries, the extent of the 
emergency SMS system is to send warnings to the phone in cases of local threats such as natural 
disasters, terrorist attacks and other serious emergency (Early Warning Network, 2011). These 
systems are designed to inform everyone, not just the hearing impaired. They allow people to be 
informed if there is the threat of some emergency that will affect a large number of people, but 
they do not allow an individual to text in a personal emergency that they require assistance for. 
However, the United Kingdom has introduced a system for deaf users and users with speech 
impediments in which registered users can send text messages to the emergency number to 
request police, ambulance, fire rescue or coastguard emergency assistance as long as they have 
their mobile phone (EmergencySMS, 2009). New Zealand and Hong Kong have also 
implemented SMS based emergency communication systems for the deaf (Deaf Australia Inc., 
2011; Hong Kong Police Force, 2004). Before the introduction of an SMS based emergency 
systems in the UK, the deaf had to rely on getting to a TTY machine, using a relay service, or 
finding and communicating with someone who could call emergency services for them.  
 
2.4 Available Video-Based Communication 
 In addition to text-based communication, newer technologies now incorporate video 
streaming and chatting. This section will discuss video-based programs currently available for 
both deaf and hearing individuals as well as interpreting services that now use video as a means 
of communication. The use of video for communication allows some Deaf to use Auslan to 
13 
 
communicate instead of written English. Since Auslan is largely based on hand movements and 
facial expressions, video is able to capture attitudes and meanings that could not normally be 
conveyed through text.  
 
2.4.1 Video Conferencing Programs 
With the advent of higher speed Internet connections, programs have been developed to 
enable users to communicate with each other in a video conference. Two such programs that 
exist to enable video conferencing are Skype and Microsoft Lync. These programs allow users to 
chat with video and sound or through a text based instant messaging system. However it is the 
video chat capabilities that make the technology a big advantage for the Deaf and the hard of 
hearing. 
 Skype, a Voice over Internet Protocol (VoIP) application, is one of the more popular 
VoIP applications. Skype allows users to register for a free account and then make free calls to 
other Skype Users. For a fee, they can also call landlines or mobile phones (Skype, 2012). 
However, it is the video capabilities that appeal the most to the Deaf and the hard of hearing.  
The video chat capabilities enable them to converse in their first language, Auslan which is both 
faster and easier to understand. The ability to have a text chat is an option that makes Skype 
especially versatile. The text can help the hard of hearing by enabling them to still converse and 
talk in English but if they cannot hear or understand something clearly, then they can resort to 
the text option. For the Deaf it enables them to use just one account to both communicate in sign 
language and in text without requiring any additional software or expense. Skype’s popularity 
with over 633 million users also makes it a very appealing option to communicate since so many 
people utilize it.   
 Microsoft Lync is a primarily interoffice communication suite developed by Microsoft. 
Similar to Skype, Lync allows users to use both video and text chat. Lync however, is 
compatible with other Microsoft Office programs, like Outlook for Email. Lync can also run on 
office telephones, enabling users to chat on an Internet ready phone with both voice and video, as 
well as on the computer where they can video chat, instant message, and Email to everyone in 
their address book (Microsoft Lync, 2011). Lync is especially great in an office environment, 
since it enables users to search within the office’s directory to chat with another employee just by 
knowing their name. Lync can also be used with personal accounts and is an extension of the 
Windows Live Messenger, allowing its users to use the program for more than just work 
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communication. Skype and Microsoft Lync are both very versatile video communication tools, 
which can be used for both signing and messaging quickly and efficiently.  
There are also video-conferencing technologies that do not use a computer or Internet. 
Videophones use standard telephone lines to stream video to another videophone. Some 
videophone sets include a standard handset and can be used as a normal telephone, while others 
consist of just a video screen, a dial pad, and speaker. Because videophones are designed 
specifically for sending video, the picture quality is typically much better than Skype or other 
computer-based video technologies. However, videophone consoles can be very expensive. 
Some of the more expensive models cost several hundreds of dollars (Video Phone Insider, 
2010). 
 
2.4.2 Video Relay Interpreting 
Video Relay Interpreting (VRI) is a service that gives signing Deaf individuals access to 
off-site interpreters. Often an interpreter must travel to the Deaf person, but with VRI it is not 
necessary for the interpreter to be onsite. The Deaf person and interpreter communicate through 
a video-conferencing program like Skype, where they sign to each other using a video camera 
and Internet connection. VRI is used prevalently in the United States and United Kingdom, but it 
has been implemented within the state of Victoria, Australia as well (Department of Human 
Services, 2011; Gottardi, Shafer & Waterman, 2008).  
 The VRI services within Victoria are provided in the form of several VRI rooms located 
around the state. Each of these rooms is equipped with a TV, video camera and high-speed 
Internet connection. Figure 3 shows how VRI normally works (Department of Human Services, 
2011). The interpreter appears on the TV screen from a separate location, where the Deaf and 
hearing person sit in another one of the VRI rooms. The Deaf person sits so that they can see 
both the interpreter and the hearing person at the same time, this often means the hearing person 
will be positioned next to the interpreter and opposite the Deaf person. The arrows display how 
the flow of communication works. The hearing person speaks to the Deaf person and the 
interpreter listens and then signs the message for the Deaf individual. The Deaf person responds 
using sign language and the interpreter watches and then relays the message to the hearing 
person using their voice (Department of Human Services, 2011).  
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 Although Figure 3 shows a common VRI process, interpretation can also be done with 
different configurations of people. In some instances the relay interpreter and the hearing person 
are present in the same room, while the Deaf person is offsite at another location. Similarly, a 
Deaf person and an interpreter can be present in the same room, while a hearing person sits at a 
separate location (Department of Human Services, 2011). Regardless of how it is conducted, 
VRI provides a way for signing Deaf individuals to communicate using their preferred language 
and allows for an easier sharing of information between the hearing and deaf.  
 
2.5 Upcoming Communication Technologies 
As time progresses, technology is always improving, advancing, and evolving to better 
suit the needs of the users. This section discusses recent advancements in technology that have 
been specifically designed for the deaf as well as technologies that have been adapted by the deaf 
to fit their communication needs. 
 
2.5.1 Smartphones and Smartphone Applications 
Smartphones have taken off as some of the most popular mobile phones on the market, 
and this is especially true with the Deaf community, who are often early adopters of technologies 
(Christensen, 2011). Smartphones have various applications (apps) that are available, with more 
and more becoming available as time goes on. Smartphones can also connect to the Internet to 
enable more advanced telecommunications and features.  It is these features that make 
smartphones appealing to the mass market, the deaf included (Christensen, 2011). Facetime, an 
app developed by Apple Inc. for the iPhone, utilizes a front facing camera in order to allow video 
calling between iPhones, iPads,  iPod Touches and Apple computers. Facetime has become a 
popular novelty for most users; however the Deaf community often use this app to have 
Figure 3 - The VRI process (Department of Human Services, 2011) 
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conversations in sign language without having to resort to SMS (Robitaille, 2010). Other mobile 
video apps exist, like Skype Mobile, which enable cross platform video conferences.  
Another option is Tango. Tango is an app available for smartphones which allows for 
video calls over mobile Internet, as well as wireless Internet. Tango is growing in popularity due 
to its clarity and its ability to be used anywhere on multiple devices (Tango, 2012). However, 
video apps do have limitations for the Deaf including a lack of a front facing cameras on many 
current mobile phones. Many apps also rely on a wireless Internet connection in order to 
complete the call, and many data plans have limits reducing the amount of usage some apps 
receive. 
 There are also several other apps which the deaf community can utilize on their mobile 
devices. One such app is “iASL”, which can translate English sentences into American Sign 
Language (Going Mobile, 2011). With this App, a person who does not know sign language will 
be able to communicate main ideas to a Deaf individual. Apps like “Purple VRI” enable a Deaf 
person to initiate and utilize VRI from a mobile device without having to travel to a pre-
determined VRI location (Purple Communications, 2012). Finally, most smartphones will come 
with a notepad or other means of enabling a user to write a message on the device. If necessary 
this notepad can be used to share main points of information between a hearing and deaf 
individual.  
 
2.5.2 MobileASL 
MobileASL is a new technology that is being developed to enable sign language over cell 
phones without the need for wireless Internet. This technology will not require as much data or 
bandwidth as Facetime or other similar applications (Kim et al., 2011). Mobile ASL is being 
developed at the University of Washington and recently finished a field test in the summer of 
2010. MobileASL can be used over a typical 3G cell phone network without wireless, because 
the program does not transmit sound and focuses mainly on a person’s hands and face. The 
program will also reduce the amount of detail put into the background, thus minimizing the data 
even further.   
 
2.5.3 Signing Avatars 
Another promising upcoming technology that will enable computer interpretation is 
signing avatars. A signing avatar is a computer representation of a person that can communicate 
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through sign language and have the capability of interacting with the user, allowing for repeat 
translations or variable signing speed. Signing avatars can also increase the usability of the web 
for the Deaf community. A Deaf individual will often have a hard time understanding complex 
English, and if an avatar is coded onto a website, the program can sign what has been written on 
the page. This will allow Deaf visitors to see the information on the webpage in their native 
language and therefore will be able to understand the information at a faster pace (Power & 
Power, 2010).  
Signing avatars are can be used to interpret for online videos without captions, or 
television shows or movies when watched on a computer (Power & Power, 2010). As an 
educational tool, signing avatars can be used to teach sign language in a full 3D space, which is 
vital to understanding the language. A user could also speak into a microphone or type into a 
program and have the avatar interpret and sign the message.  
Some signing avatars have started to become available to help aid Deaf populations. In 
Britain, TESSA, the Text and Sign Support Assistant, has been implemented at Post Offices to 
facilitate communication between the employee and a Deaf customer. The assistant speaks into a 
computer and it is interpreted into British Sign Language and English for the customer to read 
(VisiCAST, 2012). TESSA was developed as a part of the ViSiCAST project which set out to 
improve the quality of life for the Deaf and hard of hearing in all of Europe (VisiCAST, 2012). 
  
2.6 National Broadband Network 
Many of the available and upcoming technologies discussed in this chapter rely on access 
to the Internet. Without Internet, these technologies would be of no use to anyone, especially not 
to the deaf. In this section we will introduce a project that is currently underway to provide all of 
Australia with Internet access. Although this project was not designed solely for the benefit of 
the Deaf and hard of hearing, it will help provide them with more communication options. The 
Internet has the ability to connect people across the globe, and for the deaf having that 
connection will make communicating in a hearing world, much easier.  
 
2.6.1 About the National Broadband Network 
The National Broadband Network (NBN) is an initiative facilitated by the Australian 
Government to provide Internet access to all of Australia (Department of Broadband, 
Communications and the Digital Economy, 2011). Homes, schools and businesses are all 
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included in the project and most of these establishments (93%) will be connected via a fiber-
optic network. This network has high-speed capabilities with download speeds of up to 1 
gigabit/second. The remaining 7% of Australia will be given access to the Internet via fixed-
wireless or satellite connections, which have a download speed of up to 12 megabits/second 
(Mbps) (Department of Broadband, Communications and the Digital Economy, 2011). Currently 
it can take up to a day to download a compressed movie at speeds of 56 kilobits/second (kbps), 
but at 12 Mbps the same movie can be downloaded in about 11 minutes. With 100 Mbps (around 
1 gigabit/second) it will only take about a minute (Department of Broadband, Communications 
and the Digital Economy, 2011). The NBN not only provides high quality Internet, it also 
provides it to all of Australia, making it that much easier to stay connected and communicate.  
 Initial processes for the implementation of the NBN are already underway. On October 
18, 2011 NBN Co., the company responsible for construction of the National Broadband 
Network, released a twelve-month plan to extend the fiber-optic network to 49 towns, which is 
double the 24 towns that already had access to this network prior to the release of the plan 
(Department of Broadband, Communications and the Digital Economy, 2011; NBN Co, 2010). 
The work will begin on this fiber network some time before September of 2012 and within that 
same year, NBN Co. will release a 3 year plan to extend this network further (Department of 
Broadband, Communications and the Digital Economy, 2011). This 3 year plan will be updated 
each year until the project is complete.  
 The fixed wireless network will provide Internet access to the more rural and less densely 
populated areas of Australia. The first communities to receive this network will be the 
surrounding areas of Ballarat (Victoria), Darwin (Northern Territories), Geraldton (Western 
Australia), Tamworth (New South Wales) and Toowoomba (Queensland) (Department of 
Broadband, Communications and the Digital Economy, 2011). The construction of this network 
was started in December 2011 and the people within those communities will have access to 
Internet services in the middle of 2012. NBN Co. is planning to complete the rollout of fixed-
wireless by 2015. Although the download and upload speeds of this wireless network are slower 
than that of the fiber-optic network, it will still provide parts of rural Australia with the option of 
quality Internet (Department of Broadband, Communications and the Digital Economy, 2011).  
 Satellite services are also part of the NBN plan. An Interim Satellite Service (ISS) was 
put into place in July of 2011, providing some residents of rural Australia with immediate 
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Internet access. The ISS was an immediate solution for those who currently did not have any 
access to the Internet. A more permanent satellite solution will be put into place in 2015 
(Department of Broadband, Communications and the Digital Economy, 2011).  
 The three options discussed above will eventually allow all of Australia to access the 
Internet. However, in order to actually use the Internet, individual households and business must 
purchase the service from a service provider. There are over 20 providers available within 
currently active Internet sites and there are 7 satellite Internet providers available as well. 
Although some of these services providers are only available in certain areas, consumers will 
still have multiple options to choose from (NBN Co, 2012). 
 
2.6.2 NBN and the Deaf 
There are many available and upcoming technologies that help facilitate communication. 
We have provided information on TTY, Email, SMS, Skype, Microsoft Lync, VRI, smartphones, 
smartphone applications, MobileASL and Signing Avatars. Many of those technologies either require the 
use of the Internet, or can be used with the Internet for communication purposes. The technologies that do 
use Internet are also some of the newer forms of communication. For example, Skype and Microsoft Lync 
are relatively new forms of technology when compared to something like TTY.  
As technology advances more and more, the Internet becomes a viable way to connect people 
because it can be accessed around the world. Through the Internet people are easily able to send text and 
video across the globe, something that can be of great help to the deaf. Since the deaf often times cannot 
just pick up the phone and call someone, having the ability to quickly send a message or to use video to 
have a signing conversation with someone, can be a convenient way for the deaf to communicate. The 
National Broadband Network can help provide the deaf community with better access to these more 
convenient forms of communication. The speeds produced by the NBN will also allow for better 
streaming of information, making it easier to use video communications such as Skype and Microsoft 
Lync. There are many people who can benefit from the NBN, but for the deaf it is not just about having 
access to the different perks the Internet can offer. The Internet can be a vital means of communication 
that help the deaf live their day-to-day lives just as a hearing person would.  
 
2.7 Preferences and Constraints in Communication Technologies 
We have discussed specific technologies, both text-based and video-based, used by the 
deaf in the previous sections; however, we now shift the focus to some of the preferences and 
constraints found with these different technologies.  
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Three text-based communications that are frequently used by the Deaf and hard of 
hearing are TTY, Email and SMS (Pilling & Barrett, 2008). Each technology is used in varying 
degrees by different groups of the hearing impaired and each has benefits and drawbacks. We 
will discuss information our team has gathered from different countries around the world about 
which of these technologies are used more frequently and why. We will also provide information 
regarding some of the drawbacks of these technologies. 
We have also discussed in previous sections video-based technologies that are now 
available and that have been embraced by the deaf for communication purposes. Since these 
technologies are more recent than the text-based communications, there is not as much 
information available on the preferences in these technologies. However, in this section we will 
discuss why these technologies benefit the deaf community as well as some of the issues that are 
present in these newer forms of technology.  
 
2.7.1 TTY 
 Of the wide range of available communication technologies, TTY is used slightly less 
often than other forms of technology; however, it is still common among some of the Deaf and 
hard of hearing community (Pilling & Barrett, 2008). A survey conducted in the United 
Kingdom among hearing impaired individuals found that of those surveyed, 53% used TTY. 
Although over half the people surveyed use TTY, it was only the preferred technology for the 
70+ age group. The survey indicated that familiarity with TTY and its wide availability were the 
main reasons it was preferred (Pilling & Barrett, 2008).  
A wide spread availability of TTY was also apparent in a similar survey conducted in 
Australia. In this study 89% of respondents had access to TTY at either home or work and were 
currently using the technology. Although this survey did not specify data about TTY usage by 
age, it did indicate that the use of TTY was beneficial when longer communication was required, 
such as for business (Power et al., 2007). Although TTY may not be as popular as some other 
forms of communication technology, some members of the Deaf and hard of hearing community 
may still prefer to use it on certain occasions.  
Although TTY may be good for business or other longer communication purposes, it is 
an older technology that is quickly falling out of use today, especially with younger generations 
as more efficient and easily accessed technologies are being developed (Job Access, 2011). One 
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main constraints of TTY is that it requires special equipment, and that equipment is not portable 
(Power et al, 2007). TTYs are not mobile, so that if a deaf person needs to get in touch with 
someone, they have to get to their TTY machine. In some cases this means delaying making the 
call for several hours.  
Another constraint for TTY machines is that if you want to contact anyone who does not 
have a TTY machine, a relay service is required (National Relay Service, 2012). Waiting for the 
operator to relay everything that has been said and to type what the response can take time and 
be frustrating (Power et al., 2007). 
One of the main constraints of TTY is that only one person can “talk” at a time. With 
newer technologies like SMS or instant messaging, you can be typing and sending a message at 
the same point as your conversation partner. However, with TTY, if you tried typing or sending a 
message at the same time the signals would get crossed and the messages would be received as 
jumbled letters (Job Access, 2011). Therefore, when using TTY it is necessary to wait to receive 
the message from your conversation partner before responding. This leads to longer, more 
drawn-out conversations, with pauses while you wait for the other party to type and send their 
message. 
 
2.7.2 Email 
 Email seems to be widely used as a form of communication by the Deaf and hard of 
hearing. The Australian study showed that 91% of those surveyed were using Email, while the 
study conducted in the UK found a slightly lower, but still significant 74% (Pilling & Barrett, 
2008; Power et al., 2007). A German study similar to the Australian and UK studies found that 
72% of those who used computers to communicate sent and received Emails from that computer 
(Rehling, Power & Power, 2007). Since such a large number of Deaf and hard of hearing 
populations are using Email as a means of communication, it is apparent that there are some 
major benefits to the technology. Using Email is relatively simple and inexpensive. Those 
sending the Email are able to include as much text as they want and the ability to send 
attachments along with their message can be very useful for both social and professional 
communication (Pilling & Barrett, 2008).  
However, one of the major drawbacks to Email is that it requires access to a computer or 
Smartphone with Internet service. This is true for many different communication technologies, 
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especially video-based ones which will be discussed later on in this section. If a person does 
have Internet access they also have the ability to use other forms of communication such as web 
pages, social networking sites and chat rooms (Power et al., 2007). Someone without Internet 
access at home can still have an Email account, using public Internet access points to check their 
Email and stay in touch, but this brings up another drawback of the technology in that it is not as 
instantaneous as something like SMS. If a person does not have Internet access at home, they 
will not be able to check their Email very often. However, even if a person does have regular 
Internet access, they may leave their computer for one reason or another and will not be able to 
respond until they return. Although Email is very beneficial when a large amount of text needs to 
be sent, it may not be the best option if an instantaneous conversation is desired.  
 
2.7.3 SMS 
 The use of SMS to send text messages from mobile phones is a technology that has been 
widely embraced by the Deaf and hard of hearing community. Mobile phones have become 
increasingly smaller, making the use of SMS much more convenient and portable (Pilling & 
Barrett, 2008). A large fraction of the population (both hearing and non-hearing) use mobile 
phones. By using SMS the hearing impaired can very easily contact both a hearing person and 
another Deaf or hard of hearing person. In a survey conducted in the United Kingdom when 
asked which technology they preferred, the majority of deaf individuals chose SMS (Pilling & 
Barrett, 2008). When the results of the survey were broken into age groups, SMS was the 
preferred choice in the three youngest age groups (ages ranging from 15-49), while the oldest 
two age groups (ages ranging from 50-70+) more often chose other forms of technology (Pilling 
& Barrett, 2008). Table 2 displays the breakdown in percentages for each of these age groups 
(Pilling & Barrett, 2008).  
 
Table 2 - Preferences in Text-Based Communication (Adapted from: Pilling & Barret, 2008) 
Age Range SMS % Email % TTY % 
15-18 64 12 0 
19-29 74 17 4 
30-49 53 32 2 
50-69 27 44 11 
70+ 13 25 27 
All ages 35 32 12 
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Although not specific to SMS, older respondents indicated more often that they did not know 
how to use certain technologies. This may be a possible explanation for why a newer technology, 
like SMS, is more popular in younger age groups.  
Some of the major reasons given in this survey for choosing SMS were that it was easy to 
use and could be used anywhere there is signal. Even though laptops have made computers more 
portable, the size of a laptop does not compare to the small size and portability of a mobile 
telephone. Its convenient and portable design makes SMS on mobile phones a very favorable 
choice for the Deaf and hard of hearing.  
 In Australia, SMS is as popular and as widely used as it is in other places around the 
world (Power et al., 2007). A survey conducted in Australia found that 94% of the Deaf and hard 
of hearing were using SMS, which had the highest percentage of usage of any form of 
communication technology (Power et al., 2007). The respondents to this survey in Australia had 
much of the same things to say about SMS as those in the UK survey. SMS is a convenient form 
of communication and is used by many for multiple different purposes. The technology has made 
it easy for both hearing and non-hearing people to stay in contact with friends, family, and 
business associates, as well as use the features of the mobile phone for emergency services, 
weather forecasts and entertainment (Power et al., 2007).  
Just as Email is beneficial for long conversations, SMS may be more useful when only a 
small amount of text needs to be sent at time. SMS messages typically have a character limit per 
message, which makes it difficult to carry-on longer, more in-depth discussion (Power et al., 
2007). Whether SMS is used for business or personal reasons the technology is usually reserved 
for short, back and forth communication. Just as a hearing person may prefer to call someone for 
a more in-depth discussion, the deaf may prefer to use other forms of communication that allow 
them to send longer more descriptive messages.   
In the above subsections, we have discussed three different types of text-based 
communication. Each of these technologies has its own benefits and drawbacks, but they all 
share one major constraint that is true for all forms of text-based communication, which is the 
inability to read and write. Because the development of language relies so heavily on hearing it 
spoken, those who are born deaf are at a significant disadvantage and often have much difficulty 
learning to read and write (Nakamura, 2002). If a deaf person has difficulty reading and writing, 
than using text-based technologies, such as TTY, Email, and SMS messaging can prove to be 
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just as difficult as trying to communicate without the assistive technology (Saladin, 2004).  
 
2.7.4 Video Conferencing Technologies 
Although video-based communication technologies have become increasingly popular 
among the deaf, because they are more recent advancements in technology, there is not as much 
published material about the preferences for these technologies. As we have discussed 
previously, these forms of technology allow the deaf to communicate without the need to read 
and write, which may be helpful to a Deaf person who is not proficient in these skills. This may 
make communication more convenient for both the conversing parties and the interpreter. Part of 
our research in Australia will be geared towards gaining more information about video-based 
communication and the specific benefits that deaf individuals have found while using these 
technologies. 
Technologies that involve video streaming, like Skype and Microsoft Lync, are similar to 
Email in that they rely on access to Internet; however, in addition to this they also require a 
broadband connection with a strong signal. A weak signal or not enough bandwidth can cause 
breaks and lags in the video stream, which distorts and interrupts the picture. Sign language 
relies heavily on being able to follow specific hand movement and on the facial expressions of 
the signer (AT&T, 2004). When the picture gets interrupted it is impossible to follow the 
conversation, and makes the technology essentially useless. Webcams also play a significant role 
in picture quality for video-chatting technologies. Factors such as field of view, resolution, frame 
rate (how quickly the camera can capture and move video to the computer), and the size of the 
computer screen, all contribute to the quality of the picture and can affect the ease of 
communication. 
 
2.7.5 VRI 
 As with video-conferencing technologies, since VRI is a relatively new service, there is 
not much information on the pros and cons deaf people have found in its implementation. Since 
VRI services also allow for interpreters to relay messages between Deaf and non-deaf parties, the 
language barrier between Auslan and English is bridged (Power et al., 2007). VRI can be used by 
Deaf individuals in many different situations and research has found that it can have major 
benefits in medical and other professional appointments. Specifically, during medical 
appointments, when professional interpreting is not used there is a higher risk of a mistaken 
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diagnosis, the deaf person may not receive the proper quality of care, prescription mistakes can 
occur and there may be an increase in invasive procedures (Vicdeaf, 2007). VRI can be a 
solution to some of these problems because by using video, the interpreter does not have to travel 
to the location of the appointment, saving both time and money.  
VRI can be beneficial when implemented properly. However, there are very few VRI 
stations actually available for the deaf to use. Within Victoria there are only 11 VRI rooms 
available; 3 are located in the metropolitan region, while the remaining 8 are located in the rural 
parts of Victoria (Department of Human Services, 2011). Figure 4 shows a map of these different 
locations. The marker located in Melbourne represents the three VRI locations that are located 
within the metropolitan area. Because there are so few VRI locations available, if a deaf person 
does not live near one of the rooms, it may be a hassle to go to one of these locations for 
interpretation. Using video conferencing programs like Skype and Lync to chat with another deaf 
person can be very helpful, but when interpretation is needed, video is not as portable because 
the deaf individual must travel to one of these rooms. The benefits and drawbacks we discussed 
for VRI and video-conferencing programs were found through our background research. Prior to 
completion of this project there was no direct information about the preferences of the Victorian 
deaf community itself. The surveys and interviews we conducted helped fill this gap in 
information.  
Figure 4 - Map of VRI Room Locations (adapted from: Department of Human Services, 
2011) 
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Table 3 - Advantages and Disadvantages of Communication Technologies 
Technology Advantages Disadvantages 
TTY Widely available, good for longer 
communication 
Messages may become jumbled, 
only one person can send 
message at a time 
Email Easy to use, inexpensive, can send a lot 
of text at once, attachments 
Requires Internet access, not an 
instantaneous conversation 
SMS Instantaneous, easy to use, convenient, 
portable 
Cannot send as much text, hard 
to have long in-depth 
conversations 
Video Conferencing 
Technology (Skype, 
Lync, etc.) 
Do not need to read and write well, can 
use preferred language 
Require good quality Internet 
and good picture quality, images 
can become distorted and make 
communication impossible 
VRI Interpreter does not need to be onsite, 
can lead to less miscommunication 
Is not portable, there are not 
many locations throughout 
Victoria 
 
 Although there was a lot of information about the different technologies that are available 
around the world, there was not information regarding what is available and being used 
specifically in the state of Victoria. Our team gained specific information regarding 
communication technologies from deaf Victorians themselves. We used similar questions and 
formatting that the studies presented in this chapter used, in the hopes that these types of 
questions would provide us with valuable information regarding preferences and constraints in 
communication technologies. In Table 3, we have provided a summary of the technologies 
discussed in this section and the advantages and disadvantages that those technologies seem to 
have. As we narrowed our focus to the communication technologies in Victoria, we investigated 
whether the deaf population there found the same benefits and drawbacks. We also investigated 
whether there were any constraints or preferences that were specific to the state of Victoria. 
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3 METHODOLOGY 
 
Communication is a component of everyday life and essential to completing many 
ordinary tasks and chores. The Deaf and hard of hearing have the extra challenge of having to 
communicate silently in a hearing world, however, there are many technologies that can make 
such communication easier. The goal for our project was to help determine the optimal 
communication technologies for the Deaf and hard of hearing community in Victoria, Australia 
through surveys, interviews, focus groups and research into different types of technology, and to 
advise Vicdeaf on the best way of providing the optimal technologies to their clients. Our 
objectives to accomplish this goal were: 
 
1. Determine which technologies people have access to 
2. Determine which technologies are most commonly used 
3. Identify the preferences of the Deaf and hard of hearing in relation to 
communication technology 
4. Identify the constraints regarding the use of different technologies 
5. Evaluate each technology for the preferences and constraints identified 
6. Provide recommendations on the most suitable technologies as well as possible 
implementations of these different technologies. 
 
Our last two objectives depended on the completion of the first four objectives. We could 
not evaluate the different technologies until we had identified which technologies were available, 
being used, and the preferences and constraints associated with each technology. Once we 
evaluated the technologies, we were able to complete our goal of providing recommendations to 
Vicdeaf in regards to the most effective available and upcoming technologies and how to best 
implement the different technologies.   
The first four objectives were completed simultaneously using a survey as well as 
conducting interviews and a focus group. The questions for each can be found in Appendices A 
and B. These questions addressed objectives 1-4, regarding availability, use, preferences and 
constraints associated with different communication technologies.  We would like to note that 
there is a difference between the “use” of technologies and the “preferences” for technologies. 
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“Use” includes all technologies that the Deaf and hard of hearing actually use, while 
“preference” include the technologies that they like using. People may use something that they 
do not necessarily prefer, and they might prefer something that they are unable to use. 
Due to the difficulties many deaf people face learning written English, our survey and 
focus group questions had to be edited and simplified into more basic language in order to avoid 
confusion. We also included an introduction to our survey, explaining who we were and what the 
goal of our project was. We had this introduction translated into Auslan in order to make it more 
easily understood. All of our interviews and focus groups were conducted with the help of 
interpreters so that all of the participants understood the purpose of the meetings and the 
questions that were being asked.  
 
3.1 Available Technology 
 The first step in completing our project’s mission was to determine which communication 
technologies were available to the Deaf and hard of hearing. Although this objective was 
completed in conjunction with objectives 2, 3 and 4, it was a major part of our project in that it 
was the starting point of our data collection. We first determined which communication 
technologies were used elsewhere in the world and then determined which technologies were 
specifically available in Victoria.  
 
3.1.1 Available Technology around the World 
 In order to determine which technologies are available elsewhere in the world our group 
performed background research on previously conducted studies. The information we obtained 
from these studies was presented in Chapter 2. Not only did the information give us an idea of 
what is being used for communication elsewhere in the world, it also helped us develop a list of 
current technologies that we used when conducting our surveys and interviews in Victoria.  
 During our background research we also came across some upcoming technologies that 
were being developed elsewhere in the world. We included questions that addressed signing 
avatars and Microsoft Lync in order to gain information about technologies we believed were not 
widely used in Victoria. The purpose of including these questions was to determine if people did 
not use these technologies because of a lack of knowledge, or for some other reason. By starting 
with available technologies elsewhere we were able to come up with a starting point from which 
to build the rest of our survey and interview questions. 
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3.1.2 Available Technology in Victoria 
In the surveys and interviews our group conducted, we asked questions specifically 
geared towards determining the availability of technologies in Victoria. A main component of 
determining availability of current technologies, and later on the viability of upcoming 
technologies, was how much access deaf individuals had to the Internet. Since many newer 
technologies require Internet access, we included questions about the Internet in both our surveys 
and interviews. In these questions we include the subject of Internet access through a mobile 
device, like a phone.  
In addition to asking about Internet access we also provided questions concerning the list 
of technologies we had come up with from our background research. The purpose of this was to 
determine out of those technologies, which were actually available in Victoria. Figure 5 below is 
a question from our online survey that was distributed to members of the deaf community in 
Victoria. The figure displays the list of technologies our team compiled. In this specific question 
we asked our respondents to select all of the technologies they currently had access to. This question 
allowed us to determine which technologies are more available within Victoria as compared to the rest of 
the world.  
  
Figure 5 - Survey Question: Available Technologies 
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3.2 Use of Current Technologies 
 Our next objective was to identify the current technologies that are used by the Deaf and 
hard of hearing in Victoria. As we discussed in the introduction to this chapter “use” is different 
than “preference”. We identified the different technologies that were being used in order to 
identify trends in the usage of these technologies.  All of the survey, interview and focus group 
questions that were asked can be found in Appendices A and B.   
 
3.2.1 Most Commonly Used Technologies 
 In the previous section we discussed our methods in determining the availability of 
different technologies. The next step was to then determine of those available technologies, 
which were most commonly used.  In our survey, we asked respondents to identify which 
technologies they used and how often, providing options such as daily, weekly, monthly and 
every few months.  We also provided an option of “I do not use this technology”.  
  
3.2.2 Reasons Why 
 Our team also included questions on the survey that asked respondents to identify the 
reasons why they do or do not use certain technologies. We provided the following options on 
our survey for the possible reasons someone could have for using a technology. 
 I have it 
 It is cheap 
 It is easy to use 
We used these reasons when addressing the list of technologies we developed from our 
background research. The respondents had the ability to check multiple answers in case they 
used a technology for more than one reason. 
In addition to the list of possible technologies, we included specific questions about VRI. 
Since VRI was implemented relatively recently in Victoria we wanted to determine what the 
perception of this technology was amongst the deaf community. We first asked whether or not 
the respondent used VRI and then asked them to explain why they did or did not use the 
technology. By allowing respondents to write in their own answers for why they did or did not 
use VRI, our team was able to gain information about various reasons for use or disuse that we 
would not have thought of on our own. We were able to go deeper into the pros and cons of VRI 
in our focus group.  
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 In our focus group, we were able to gain more specific information regarding the use of 
different technologies. We asked people to describe specific ways in which they used different 
technologies to communicate. We also asked them about the technologies they used most often 
and why, which allowed us to obtain qualitative data as to why technologies were being used. 
 
3.3 Technology Preferences 
In order to determine which technologies best fit the wants and needs of the deaf 
community in Victoria, it was important to establish what technologies they would prefer to use. 
Some of these technologies they may not have access to, but they may prefer certain aspects of 
the technology, such as ease of use, mobility, cost, etc.  
 
3.3.1 Favorite Technology 
One question, taken from a previous survey done in the UK asked, “If you could have 
one form of text communication what would it be?” (Pilling & Barrett, 2008). Our survey asked 
a similar question, which listed different forms of text, video and Internet-based communication 
technologies, as well as an “other” option in case respondents had a preference we did not 
include. This question was important for identifying preference, because it allowed us to 
determine the most favorable technologies among the sample. We could then determine what 
aspects of those technologies made them favorable. .  
3.3.2 Reasons for Preference 
Participants were asked to explain what about their favorite technology made it their 
favorite.  This helped determine which existing technologies were most preferred and why. 
Another question asked respondents to identify the three most important aspects of technology 
including cost, ease of use, mobility, video capability, etc. This question allowed us to identify 
certain aspects of technologies that were important for the deaf to have in a technology. We used 
this information for our last objectives when evaluating the different technologies and providing 
recommendations. We also asked them to identify if they use each technology for business or 
personal use to see if some technologies are preferred for specific situations. Additionally, the 
survey included questions pertaining to why each technology was not used. The responses to this 
question allowed us to determine the perceived negative aspects of each of the technologies we 
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were looking into. Enabling our team to know what draw backs or limitations should not be in 
technologies that we presented to Vicdeaf in our recommendations. 
 
3.4 Technology Constraints 
In addition to knowing why people prefer some technologies over others, we identified 
what people did not like or did not want in a technology. The purpose of this was to determine if 
some of these negative attributes could be avoided or fixed as much as possible in the 
implementation of new technologies. The determination of constraints for our list of technologies 
also helped guide us to certain upcoming technologies that might benefit the Victorian deaf 
community.  
In our survey we asked people to identify why they chose not to use the technologies they 
did not use. We provided options such as “too expensive”, “I do not have it”, “not easy to use”, 
and “I do not know what it is”. During our interviews, we were able to ask more specific and 
complex questions that gave us more detail as to what specifically caused the technologies to be 
unfavorable.  
 
3.5 Evaluation of Technologies 
After we had conducted our survey and focus group, we used the data describing both 
preferences and constraints to identify criteria for evaluating which existing technologies were 
the most beneficial. We further used these criteria to determine if there were any new or 
upcoming technologies that would better fit the demands of the population. We also asked 
questions on our survey that dealt with demographics to determine if certain groups of the 
population prefer certain types of technology.  
 
3.5.1 Demographic Information 
 In order to better analyze our data, the first part of our survey dealt with determining 
different demographic information about the respondents. The first seven questions dealt with 
topics such as gender, first language, age, income, location, etc. The ranges we used for age we 
based off of previous surveys we found during background research, while the ranges for income 
were based on the tax brackets used by the Australian Taxation Office (2011).  
 This information helped us determine whether or not certain groups of the population 
preferred certain types of technology. Prior to completion of this project we were unsure as to 
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whether certain groups knew more about the different technologies or whether some groups had 
better access to technology. By using different demographic information we were able to group 
the data and analyze the responses we received from these different groups.  
 
3.5.2 Evaluation Criteria 
 The criteria we came up with were based on the data we collected in our survey and focus 
group. We identified the most preferred technology and the reasons why, as well as the most 
important aspects of a technology, and what people did not want, or did not care about, in their 
technologies. Using all of this information, we examined each of the technologies to see if they 
met any of the standards we identified.  
We determined the survey results were statistically significant because in the results, each 
gender, language, age group, income bracket, hearing loss age group and region of Victoria was 
represented.  Using these results we were able to determine which aspects and types of 
technology were important to the Victorian deaf population. Once we determined the important 
aspects of technology we were able to develop recommendations to give to Vicdeaf regarding 
which technologies seem to best serve deaf Victorians as well as possible implementation 
techniques for these different technologies.  
 
3.6 Recommendations and Implementation 
 We developed recommendations and a means of implementation so that our results would 
be both effective and useful.  These recommendations provided a way for Vicdeaf to use our 
survey responses and our analysis quickly. 
To develop the recommendations, we began with all of the data collected from our 
surveys, interviews, and focus group. Our team compiled the results and created a summary that 
we used to determine the preferred technologies and the aspects of these technologies that were 
most important to the deaf community.  We compared our findings to the technologies we 
identified from our background research and then determined the technologies that we believed 
would benefit the deaf community of Victoria the most.  
After evaluating the technologies, our team developed a plan of how to implement the 
most favorable technologies. We selected from a variety of options including education, 
advertisements, and purchasing or subsidizing technologies for the community. We looked at 
how other programs Vicdeaf has run in the past worked as well as how other organizations have 
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reached out to their communities to provide education and advertisement. To get the technology 
out to as many people as possible, we also provided a few ways of obtaining the technology that 
Vicdeaf could use to distribute the technology or inform their clientele of where to acquire it.  
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4 FINDINGS 
 
As we discussed in our Methodology chapter, we gathered information by surveying and 
interviewing members of the Victorian deaf community. The population we were interested in 
consisted of the deaf individuals across the state of Victoria ranging in age from 15 to 70+ and 
located in both metropolitan and regional areas of the state. We reached a total of 114 people 
with our survey and held a focus group with five Deaf individuals. In the following sections we 
present the data gathered from those methods as well as the importance of these data. We first 
discuss demographic information and describe which parts of the population we reached and to 
what extent. Although this information is directly related to types of communication technology 
it also helps show the significance of the data we gathered. In this chapter we will also discuss 
evidence for which technologies are available in Victoria as well as which of those technologies 
seem to be most commonly used by deaf Victorians. The last section of this chapter will be 
dedicated to the evidence we gathered about the preferences and constraints of the Victorian deaf 
community. These preferences and constraints were instrumental in the development of our 
recommendations, which will be discussed in the next chapter.  
  
4.1 Demographics 
 In this section we provide the demographic information for our survey only. Since we 
reached many more people with the survey than we did with our focus group, we recorded 
information regarding respondents’ gender, age, first language, income, location and age at 
which hearing was lost. Not only does this information allow us to filter the data based on 
different categories, it also allows us to evaluate how successful our survey was. This section 
will focus specifically on the respondents’ answers to the demographic questions; whereas the 
analysis of the data based on the different groups will be presented in the later sections of this 
chapter as evidence of different availability, use and preference.  
 
4.1.1 Gender 
 Our survey reached a total of 114 people. We received more responses from female 
Victorians than we did male Victorians; however, this is not inconsistent from the surveys we 
studied for our background research (Pilling & Barrett, 2008). Even though there were more 
female respondents, there were still a significant number of male respondents. Out of the 114 
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15-19 
2% 
20-29 
8% 
30-39 
20% 
40-49 
31% 
50-69 
36% 
70+ 
3% 
responses, 69 were women and 45 were men, resulting in a distribution of 61% women and 39% 
men. Although we will not speculate as to why more women responded to the survey than men, 
the difference in percentage does correspond to the slightly higher population of women in 
Victoria. Of the total population of the state, 51% are women and 49% are men (Australian 
Bureau of Statistics, 2012). The difference in our distribution is much higher than that of the total 
population; however we do not know the number of women that received the survey verses the 
number of men. Since we were able to reach a significant number of both men and women, it is 
reasonable to assume that this difference is negligible. 
 
4.1.2 First Language 
 There was a relatively even split between the first language of respondents. On our 
survey the choices we gave were English and Auslan, as well as an “other” option where 
respondents could write in an answer. The distribution between English and Auslan was about 
53% to 45%, with the slight majority choosing English as their first language. There were three 
respondents who chose the “other” option. These three respondents indicated their first 
languages to be Cantonese, Total Communication, and New Zealand Sign Language. Total 
Communication is an approach to communication that teaches deaf children to use different 
methods of communication at the same time. For example sign language is used in addition to 
other oral methods of communication (Aussie Deaf Kids, 2008). The last respondent indicated he 
or she was bilingual in both New Zealand Sign Language and English. 
 
4.1.3 Age 
 An important part of our survey 
was the age of the respondents. We were 
able to obtain data from each age range, 
insuring that all ages of the population we 
studied were represented. The breakdown 
of the ages is represented in Figure 6 
below. The majority of the respondents 
were between the ages of 50-69; while the 
oldest and youngest age groups (15-19 and 
Figure 6 – Number of Responses by Age Group 
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Table 3 - Tax Bracket Data 
Tax Bracket Number of 
Respondents 
% of Total 
Respondents 
Less than $37,000 40 35% 
Between $37,001 
and $80,000 
47 41% 
Between $80,001 
and $180,000 
7 6% 
Above $180,001 1 1% 
I prefer not to 
answer 
19 17% 
 
70+) were the least represented. Having data for all of these age groups allowed us to analyze the 
data based on age. If we only had data for some of these groups, we would not be able to draw 
conclusions about the entire population and would have to speculate as to technology usage 
across the age ranges.  
 
4.1.4 Income 
 As with the age range category, we were also able to gather data from individuals who 
represent each of the tax brackets used in Australia (Australian Taxation Office, 2011). Although 
we were able to obtain data for all of the tax brackets, the majority of respondents make less than 
$37,000 or between $37,000 and $80,000. Table 3 below illustrates the data we received.  
 
 
 
 
 
 
 
 
 
 
 
 
4.1.5 Location 
  The types of technologies and services the deaf have access to is largely dependent on 
where each individual lives. We attempted to reach members of the deaf community throughout 
the state of Victoria and although we reached much of the state, the majority of respondents were 
located in and around Melbourne. Figure 7 below shows the distribution of responses we 
received. Our results are an accurate representation of the overall population because about 73% 
of the Victorian population lives in Melbourne (Australian Bureau of Statistics, 2012). We were 
also able to reach respondents in the regional parts of Victoria and as a result, were able to 
develop separate recommendations addressing the different needs that the regional deaf have.  
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Figure 7 - Distribution of Regions 
We asked the respondents the type of area they lived in and gave the choices city, country 
(in a town) or country (in a very small town or farm). Although the majority does live in a city 
area, there were some who live in town or very small town. Figure 8 displays the distribution of 
these results.  
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Figure 8 - City vs. Country Breakdown 
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4.1.6 Age of Hearing Loss 
Another important piece of data we obtained through our survey was the age at which 
respondents became deaf. The majority were either born deaf or became deaf in childhood. 
However, there were some who lost their hearing at a later age. Figure 9 below shows the 
distribution between the different ages respondents lost their hearing.  
 
 
Communication technology used by a deaf person is affected by when he or she went 
deaf. Those who went deaf later on in life often do not know sign language and therefore are 
limited in the types of technology they can use. As we have discussed previously, many people 
who become deaf early on in life are not as fluent in the English language, possibly affecting the 
types of technology they prefer to use. The preferences among these different groups will be 
discussed later on in this chapter.  
 
4.2 Available Technologies 
 As we discussed in our Methodology chapter, the first step to our analysis was to 
determine what types of communication technology the deaf have access to. This includes the 
physical technologies themselves as well as how much access the deaf have to the Internet. 
Although things like telephone systems are also important communication components, we chose 
to gather information about Internet access, because it has become a major component of 
communication technology in recent years, whereas telephone systems have been around for a 
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Figure 9 - Age of Hearing Loss 
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lot longer. We gathered data by conducting a focus group and a survey among the Victorian deaf 
population. The results of those methods are presented within the following subsections.  
 
4.2.1 Internet Access 
 Having access to the Internet can greatly expand the communication options a person has. 
For the deaf, this access can be vital when communicating in a hearing world. Not only do many 
people have Internet access, but many have mobile Internet access. Since communication often 
takes place outside of the home or work, having mobile Internet access can make communicating 
much more convenient. The results of our survey indicated that everyone who was surveyed has 
access to the Internet either at home, at work or on a mobile device. In fact, 92% of people 
surveyed responded that they have Internet at home and more than half (57%) responded that 
they have access to the Internet on a mobile device. 
  Although respondents to the survey indicated they had access to the Internet, that access 
is not always the most reliable, especially when it comes to wireless Internet and Internet access 
through a mobile device. During our focus group we asked members of the Deaf community 
whether they had reliable access to the Internet. They all indicated that they could access the 
Internet at work, home and at a café or restaurant, but the majority of the responses had to do 
with how unreliable wireless and mobile Internet networks were. Video technology requires a 
strong Internet connection, if that connection drops out or is unable to support the proper 
bandwidth the Deaf cannot rely on it for sign language communication. 
 All of the respondents to our focus group indicated they had smartphone which allowed 
them to access the Internet using both wireless and 3G mobile Internet. However, they indicated 
wireless Internet was not always reliable and they were often forced to use 3G to access the 
Internet. However, not all video conferencing application support 3G and the ones that do 
support it use a large amount of data. Since the Deaf need this data to communicate they often 
use more data than their mobile plan allows, costing them more money. Even if they are willing 
to spend the extra money, they still do not have reliable 3G coverage throughout Australia. One 
respondent to the focus group indicated she had to switch her mobile phone carrier three times 
because she never had reliable coverage. She added that the one she currently has is the most 
reliable she has found, but it is also the most expensive. Many members of the Deaf community 
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use smartphones to communicate because of the technology’s portability and its ability to 
connect to the Internet, but many people are faced with unreliable and expensive service. 
 
4.2.2 Accessible Technologies  
 Although our ultimate goal was to determine what types of technologies would benefit 
deaf Victorians, we began by determining the technologies that the community initially had 
access to. The list of technologies we developed through our background research served as the 
main list we used for our survey. We asked respondents to select from the list, all of the 
technologies they had access to. Figure 10 below illustrates the most accessible technologies. 
 
 It was clear that the majority of those surveyed had access to technologies that we 
thought to be popular from the studies we looked at for our background research. Email and 
SMS were the most accessible technologies, with 98% and 92% of people selecting Email and 
SMS respectively. Although technologies like Skype, Facebook, and instant messaging were also 
rather accessible. Other technologies such as videophones and video chatting on a mobile device 
were not nearly as accessible among the group. Only 24% of people had access to video chatting 
on a mobile device and only 14% had access to a videophone. Since video-based technologies 
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Figure 10 - Accessibility of Technologies 
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allow Auslan signers to communicate using their preferred language, it may be beneficial if these 
types of technology were more accessible.  
 The choices listed on our survey also included an “other” option so that respondents 
could write in a technology that we may have forgotten or did not know about. Eight individuals 
selected this response, with four out of the eight indicating they had access to a captioned 
telephone or CapTel. This is a technology similar to TTY in that it uses text as part of a 
telephone call, but with a captioned telephone sound is still transmitted between both parties 
(CapTel, 2011). The machine is designed for a deaf person who is still able to speak and who 
may or may not have some residual hearing. The individual who has the CapTel machine 
receives captions of the conversation so that they can understand the conversation. The machine 
also works like a normal telephone so individuals can call someone who does not have a CapTel 
device (CapTel, 2011).  
We cannot assume that only those people who wrote in this technology have access to it, 
because we may have received more responses if we had listed it as an option on our survey. 
While CapTel is similar to TTY, less than half of the respondents had access to TTY, which 
from our background research, seems to be a technology that is generally falling out of favor 
(Job Access, 2011). CapTel is more advanced and more convenient in that the user does not need 
a relay service to call a regular telephone. A technology such as CapTel could prove beneficial to 
some of the Deaf and hard of hearing, however, it does have some drawbacks as we learned from 
our focus group. 
One member of the focus group indicated that he used a caption telephone, and although 
it was a relatively easy piece of equipment to use, the lag time between when a person speaks 
and when the captions appeared on the screen was frustrating. The respondent found that the 
delay that exists between a person speaking and the captions appearing on the screen was very 
frustrating and made it difficult to have a fluid conversation. Although this technology can 
certainly have its benefits and may be an improvement to TTY, it still may not be right for all 
people.  
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4.3 Most Commonly Used Technologies 
To learn what technologies the deaf use to communicate we asked a series of questions 
on our survey as well as during our focus group.  This information aided us in determining,  of 
the available technologies, which were used most often and for what reasons.  
 
4.3.1 Usage of Available Technologies 
 We determined that while a wide array of technologies are used by the deaf community 
there were a few technologies which were particularly popular for everyday use. Both Email and 
SMS were the most popular technologies with 92% and 91% showing daily use respectfully. 
Figure 11 shows the total number of respondents who used each technology as well as the 
breakdown of those who use it daily, weekly, monthly and every few months.  Technologies that 
could be used for both the hearing and Deaf were the most popular overall. There was a focus on 
newer technologies, and those that did not use a lot of bandwidth.  
 Outside of daily use, the large disparities in technology usage disappear. As shown in 
Figure 11, a majority of technologies have a large number of users who use the technology daily, 
and then gain fewer users in each subsequent category. For example, both Email and SMS, have 
a large number of users on the daily level, but only show a minor gain when analyzed by weekly 
use. SMS shows no gains at all at the monthly level. This trend is followed by all of the 
technologies on our survey, except for Fax and Skype. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11 - Overall Usage of Technologies 
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Fax had very few daily users, but a 
majority of its usage occurs every few 
months. Skype’s usage was unique among 
all of the responses because the usage of the 
technology was relatively consistent across 
each category, indicating that Skype, while 
popular with the respondents, is most 
commonly used when a situation needs it, 
and not out of ease of use or popularity.  
Figure 12 shows a comparison 
between three technologies’ usage. The top 
chart, Email displays the front loaded nature 
of the most popular technologies, where 
most respondents use the technology every 
day. The usage of Skype was more 
consistent across each timeframe and never 
had a steep drop. As noted above, many 
respondents did not use Fax on a regular 
basis, however as the timeframe increased 
so did the amount of users. Indicating the 
technology was still used, but not very 
frequently. Among the technologies that did 
not see much use were: TTY, Videophone, 
Video Chat (Mobile), and Twitter.  
 
4.3.2 Usage of VRI  
Vicdeaf and the Australian Government collaborated to create the Video Relay 
Interpreting (VRI) service for the Deaf population.  When asked if they used VRI, a majority of 
respondents indicated they did not know about the technology.  People who did use VRI, 
indicated they used it because of the clarity of the image, its usefulness for meetings and 
preventing long travel and costs for interpreters. People did not use VRI because a large amount 
Figure 12 - Comparison of Usage for Email, 
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of the people indicated they did not know what VRI is or how to use it. In addition people 
indicated that they did not use the technology because they were not comfortable using Auslan, 
were unable to leave work to go to a VRI location, 
did not have a VRI room located close to them , or 
felt there is a lag in video interpreting.  
 
 
 
 
 
4.4 Preferences and Constraints 
In order to complete our objective of identifying which technologies the deaf prefer to 
use and what aspects of different technologies people like, we asked specific questions on our 
survey and in our focus group addressing these preferences. After collecting the data from the 
survey, we were able to analyze the data by different factors that allowed us to determine if any 
of those factors had an influence on preferences for certain technologies.  The following sections 
present our findings of preferences for the overall population that was surveyed, as well as the 
preferences grouped by age, when in life the respondent became deaf, and whether or not the 
respondent lived in a rural or urban environment. 
 
4.4.1 Overall Preferences 
In our survey, we asked our respondents to select one technology that they preferred 
above the others. This gave us an indication of which technologies people liked the most, and 
which technologies worked the best for the greatest number of people. The top three favorite 
technologies for the overall population were SMS, Email and some form of video chatting. 
These three technologies were overwhelmingly favored and represented 88% of the 
overall population, with 40% choosing SMS, 32% choosing Email and 16% choosing some form 
of video chatting. The remaining 12% of respondents favored instant messaging, captioned 
telephones or other forms of technology.  No one selected either TTY or Fax as their favorite 
technology. The results of the survey are represented in Figure 14. 
85%
15%
Do You Use VRI?
Yes
No
Figure 13 - Usage of VRI 
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We also asked respondents to explain why 
they chose their favorite technology.  SMS was most 
commonly chosen because it was a quick, easy way 
to communicate that can be used whenever and 
wherever. Email was popular because it was also 
easy to use and it allowed people to send more 
information than SMS. In addition, Email allows 
people to share pictures and other types of documents 
or files. Many people also mentioned that, unlike 
video chatting, both Email and SMS allowed them to 
communicate with both deaf and hearing people, 
whereas with video they can only communicate with someone else who is Deaf or signs.   
The 16% that chose video communication as their favorite technology was determined by 
combining the results from three different technologies that enable video chatting: Internet-based 
video chatting using Skype or a similar program, video chatting on a mobile phone, and video 
chatting using a stationary videophone. Of the 18 people who chose some form of video chatting, 
11 chose Skype as their favorite form of technology.  
Skype has many advantages over the other video chatting technologies that result in it 
being a more preferred form of technology.  Primarily, Skype and the majority of Internet-based 
video chat programs are free programs that can be downloaded from the Internet. For the past 
few years, most laptops have been made with built-in video cameras, so there is no extra cost to 
chat via Skype. Even if a person has an older model laptop or a desktop computer without a 
camera, Skype is often the cheaper option because video cameras are much less expensive than 
purchasing a videophone or mobile phone. The screen on a laptop or computer is also much 
larger than that of a mobile phone or video phone, so it is typically easier to see and follow 
signed conversations. One major disadvantage of video communication on a computer is that it 
lacks portability, which people on our survey indicated is an important factor that they want in 
communication technologies.  
Four people on the survey chose video chatting on a mobile phone as their favorite form 
of communication. In addition, all five of our survey participants owned a smartphone and said 
that they often used it to converse in Auslan. Video chatting on a mobile phone is a portable 
Figure 14 - Favorite Technology 
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technology that people can take with them and have access to wherever they are, provided they 
have service. Most mobile phones have the ability to record a video and then send it as a 
multimedia message (MMS). This is a simplified version of video chatting as it does not require 
a smartphone or use any Internet data, but it lacks the ability to seamlessly converse that other 
forms of video chatting have. There is a delay between recording a message, sending it, having 
the other person watch the video, record their response and send it back. Many smartphones have 
the ability to use applications such as Tango, Facetime, or Skype to facilitate instantaneous 
communication via video chatting.  However, smartphones cost much more than other mobile 
phones and require a data plan. Even with this data plan most video chatting applications do not 
run on 3G and require a Wi-Fi connection that is not always available. Also, the display screen 
on mobile phones is quite small and the video quality is not always clear enough to easily see 
what is being signed. 
Videophones were selected by 3 of the 18 respondents. Videophones have excellent 
picture quality because they are built into the phone line and designed for the purpose of video 
chatting. However, many people do not like to use them because the phone units can cost up to 
several hundred dollars and they lack the portability of a mobile phone. Also, unlike computers 
or mobile phones, videophones do not serve any other purpose. 
TTY is a technology that is designed specifically for people who are deaf and hard of 
hearing to use a telephone system. However, our survey shows that TTY is falling out of favor 
and being replaced by newer technologies that serve multiple purposes. None of our respondents 
listed TTY as their favorite technology and 55% of respondents do not use TTY at all. Of the 
respondents who do use it, 48% use it solely for business purposes, 36% use it for both business 
and personal use, while only 19% use it solely for personal use.  
In addition to asking about specific technologies, we asked respondents to select which 
aspects of technologies are most important to them. We gave them the choices of: low cost, 
having the technology on a computer or laptop, having the technology on a mobile phone or 
tablet, easy to use, video capabilities and other. For the overall population, 69% chose easy to 
use, 59% chose low cost, and 56% chose having the technology on a mobile phone or tablet. 
Only 24% of the overall population chose video as one of their most important aspects. These 
data shows that people want something simple, that they do not have to go through too much 
effort to use, they want technologies that are not going to cost them too much, and they like to be 
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able to have the on mobile devices so that they have access to them wherever they go. These data 
also show that video is less important to the overall population, possibly because it can only be 
with those who can sign, whereas other forms of communication are more versatile.  
 
4.4.2 Age Groups 
Technology is a constantly evolving medium and often times different age ranges use and 
embrace different technologies at different speeds. In order to effectively look at what 
technologies would best serve the deaf, we broke our samples down into three age ranges and 
determined what technologies each preferred and used. The first group was the younger age 
ranges of respondents, 15-29, the second was ages 30-49, and finally the third was ages 50 and 
older.  
 Younger generations are known to be more invested in newer technologies and big users 
of social media and networking. As can be seen in Figure 15, out of all the available 
technologies, Facebook was the only technology used every day by 100% of the younger 
respondents, followed closely by Email and SMS with a 91% usage rate. TTY, one of the oldest 
technologies on our survey, was used by very few people in the younger age group and those that 
did use the technology did not use it on a regular basis.  Although TTYs were developed for the 
deaf, they are quickly falling out of favor and being replaced by newer technologies. The most 
popular technology for the younger generation was split between Email and SMS, indicating that 
while Facebook was most commonly used among that age group, it was not the most popular for 
communication.   
Figure 15 - Technology Usage for the 15-29 Age Group 
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 For the middle age range the technology choices were similar but had fewer users 
constantly communicating through social media. The most frequently used technologies were 
once again Email and SMS, but both Facebook and Twitter showed declines in use compared to 
the younger respondents. The favorite technology of the 30-49 year-olds was SMS, because of its 
versatility in who can be contacted, ease of use, and availability. Email was a close second 
because of the ability to respond when you have the time and ability to be used more 
professionally.  The total usage of this age range can be seen in Figure 16. 
 
The oldest age group was also very involved with many technologies and used a lot of the 
options that were popular with the younger generations. Again, as can be seen in Figure 17, 
Email and SMS were the most popular technologies to use for communication. Skype and other 
video chat programs were also more popular among the older age group than they were with the 
middle and younger ages. However, older technologies like TTY and Fax were still not very 
popular for common usage. The most preferred technology of the oldest population was Email 
because all of the respondents had the technology, could respond on their own terms, had an 
easier time typing on a computer keyboard and were able to use it for communicating with both 
the hearing and the deaf.  
Figure 16 - Technology Usage for the 30-49 Age Group 
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From analyzing the different age groups our team obtained a lot of data. The older 
technologies, TTY and Fax, were not common technologies for any age range to use. This could 
mean that the technology has run its course and the users have moved on and only use it when 
they are required to do so. Social media is a growing form of communication and naturally the 
youngest generation is more inclined to use the technology, but it is also gaining popularity with 
the older deaf population. As a result of its growing popularity, social networking could be a 
viable channel to distribute information to the deaf population as a whole. Across all ages, the 
technologies that were preferred could work with both the hearing and the deaf. This was seen as 
a major benefit of using a particular technology.  
 
4.4.3 Age of Hearing Loss and First Language 
The age at which a person lost their hearing can strongly impact the technologies that 
they prefer to use to communicate. People who are born deaf or who lose their hearing early in 
life are more likely to rely on sign language than oral or written language. 83% of the people 
who chose some form of video chatting as their favorite technology were born deaf. Only one 
person who chose a form of video chatting went deaf over the age of twelve. In addition, 61% of 
people who use video chat listed Auslan as their first language.  
As we have mentioned in our background, if a person is born deaf, he or she often has 
difficulty with written and oral language. It is more likely that someone who is born deaf or who 
goes deaf as a child will learn Auslan and use that as a primary means of communication. People 
who use Auslan prefer to use video-based communication because Auslan is a visual language. 
Figure 17 - Technology Usage for the 50+ Age Group 
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Also, people who use Auslan regularly and those who have poor written language skill tend to 
prefer video communication methods over text based forms of communications because of the 
difficulty understanding and being understood when using written language. 
On the question regarding the most important aspects of technology, 35% of people who 
listed Auslan as their first language selected video as one of their most important aspects for a 
technology, as opposed to the 24% of the overall population. This makes sense because people 
who rely on Auslan to communicate need visual technologies in order to see and communicate.  
In addition, all of our focus group respondents used Auslan to communicate. One 
participant was able to hear and speak on a one-on-one basis by using hearing aids, but still used 
Auslan on a regular basis and in a group setting. Four of the five respondents said that they 
would prefer to use video chatting to communicate with someone because it allows them to 
convey emotion and it is easier to have longer, more in-depth conversations. 
 
4.4.4 Regional vs. Metropolitan 
 We were also able to reach some of the regional areas of Victoria. As we discussed 
previously in the section, we asked respondents whether they lived in the city or the country. In 
order to analyze data specifically for the regional deaf in Victoria, we filtered our results so that 
we could see only the responses from people who indicated they lived within the country, either 
in a town or a small town/farm.  
 Out of the 114 responses we received on our survey 21% indicated they lived the in 
country areas of Victoria. This is consistent with the population of Victoria as a whole, because 
according to the 2006 census, 27% of the Victorians do not live in Melbourne. Although we did 
receive valuable information from our focus group, all of the participants of that group were 
local to the Melbourne area, so they could not provide us with much insight into the preferences 
of the regional deaf community.  
 Overall on our survey, the distribution of respondents’ first languages was relatively 
even. However, for the regional deaf, the majority of respondents (83%) chose English as their 
first language. This is significant because if a deaf person is well versed in English, he or she 
may have an easier time understanding written English and may have a harder time using 
Auslan. Since there are fewer deaf people who live in the regional areas of Victoria, it may make 
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sense for the people who do live in those areas to find ways to communicate using English 
instead of Auslan, since there are fewer people who would know Auslan.  
Even though Auslan can often be the first language of people who are born deaf, this is 
not as true for the regional areas of Victoria. Out of the 24 regional deaf respondents, 67% were 
either born deaf or went deaf early on in their life. In fact only 5 people went deaf when they 
were over the age of 13. Even with the majority of these respondents being born deaf or going 
deaf early in life, most of them still consider English their first language, meaning they were 
most likely exposed to English more than they were to Auslan.  
As with the overall results, the regional deaf favor both Email and SMS for 
communication. Almost all of the 24 respondents indicated they use those technologies, with 
96% using Email daily and 83% using SMS daily. The remaining respondents use the 
technologies either weekly or monthly, with one respondent indicating they do not use SMS. 
Email and SMS were also the most popular technologies when respondents were asked to 
indicate their favorite technologies. Out of all the technologies listed, 42% of regional deaf 
respondents chose SMS and 29% chose Email. These results are similar to the overall results we 
received and regional deaf individuals provided similar reasons as to why these technologies 
were their favorite.  
Our team also looked at the types of technology the regional deaf do not use. Of the 24 
respondents, 79% of them do not use either videophones or video chatting on a mobile phone. In 
addition, 46% do not use Skype. One reason for this could be that since the majority of 
respondents learned English first, they may not be as comfortable with signing and therefore 
video-based technology is not as widely used. There are fewer people to sign with in regional 
areas, so even though video technology allows Deaf people to communicate using sign language, 
it may not be beneficial for someone who does not use sign language as much.  
In fact, the regional deaf often do not look for video capabilities when deciding what 
technology they want to use. Out of the 24 total regional respondents, only one indicated a 
preference for technologies with video capabilities. Regional deaf respondents most often chose 
low cost, ease of use and mobility as the things they look for most in communication 
technologies. Low cost was particularly important to people in the regional areas, as shown by 
the 79% of respondents who listed low cost as a preference when comparatively, only 49% of 
people who live in the city chose this as an important aspect of technology. People who live in 
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the regional areas of Victoria tend to make less money than people in the city, so it makes sense 
that cost is more of a concern. In regional areas, 54% of the respondents make less than $37,000 
per year, while in the city only 29% earn less than $37,000.  
Similar to the overall results, 83% of regional respondents did not use VRI. When asked 
why they did not use the technology, some responded with similar reasoning in that they did not 
know what VRI was. However, multiple responses indicated that some members of the regional 
deaf population have no use for VRI because they either have hearing aids or cochlear implants. 
Many also indicated that they were not comfortable using Auslan and therefore preferred other 
technologies, such as captioning services.  
 
4.5 Upcoming Technology 
In order to determine what the deaf community knows about upcoming technologies, our 
survey and focus group included questions asking respondents whether or not they were familiar 
with some new and upcoming technologies.  We also conducted an interview with an employee 
of a technology company in order to gain a better understanding of what certain technologies 
were used for.  
 
4.5.1 Microsoft Lync 
The first technology we inquired about was Microsoft Lync. Vicdeaf had recently 
updated their interoffice communication systems to use Microsoft Lync so it was a well known 
technology within the company. However, when questioned about whether or not the 
respondents knew what Microsoft Lync was, 81% did not know about the technology. This 
corresponds with what we learned from an employee at Generation E, the company that installed 
Microsoft Lync at Vicdeaf.  He indicated that Microsoft Lync is not designed or really available 
for noncommercial use and is more tailored for the corporate markets, like Vicdeaf 
(Bogensberger, 2012). He also informed us that while Microsoft Lync does have the ability to 
communicate with free services, like MSN messenger, but the Microsoft Lync user must initiate 
the conversation which makes it impractical for deaf services, since the deaf client would most 
likely be initiating the conversation.  
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4.5.2 Signing Avatars 
Another upcoming technology that was of interest to our team was signing avatars. 
Signing avatars were clearly unknown to many, with 86% of the respondents indicating they do 
not know what the technology is. However, there were still 14% of respondents who did know 
what the avatars were, possibly indicating that the technology is becoming more widely known, 
especially with portable computer technologies.  
Although our focus group participants did not know about signing avatars either, we did 
describe the technology to them and asked if they would use it. All of the participants indicated 
that if a technology like a signing avatar were available, they would use it, explaining that it 
would be convenient for times when an interpreter is not available.   
 
4.6 Additional Comments 
 In this section we discuss some additional information we received from our survey and 
focus group. Although this information is not directly related to the scope of our project, the 
information is still important when it comes to improving services for the Deaf and hard of 
hearing.  
 
4.6.1 National Relay Service 
 We received comments both on our survey and during our focus group that the National 
Relay Service (NRS) was not meeting the standards of some of the deaf population. One 
respondent to our survey commented that the he or she could not get access to the Internet 
components of the NRS because it was not compatible with Apple products. Members of our 
focus group also noted that NRS Internet services could only be accessed by using a certain 
browser. One participant of the focus group suggested that the NRS develop a smartphone 
application to make the services more accessible. Although the NRS was originally designed to 
be used with TTY, our results indicate that the technology is generally falling out of favor with 
members of the deaf community. However, Internet NRS services could be very beneficial to the 
deaf population if it is developed and run efficiently.  
 
4.6.2 Emergency SMS System 
 During our focus group and on our survey there was also discussion of an emergency 
SMS system. Although there is a system currently in Australia that will send warning SMS 
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messages to people, there is no system where someone can message emergency services if he or 
she is in a dangerous situation. A participant of our focus group discussed how in New Zealand 
there is a system in place where someone can message “111” in an emergency situation. 
Although the system Australia currently has in place is beneficial in spreading information about 
natural disasters and other major emergency situations, it is not a two-way system. If a deaf 
person is in an emergency situation, it would be much easier to SMS emergency services rather 
than try to call or find someone to call for them.  
 
4.6.3 Captioning for Movies 
 Something that came as a surprise to our group was that some movie DVDs sold in 
Australia do not come with captions. One participant of our focus group expressed her frustration 
at purchasing a movie and then having to return it because it did not come with captions. The 
same participant also explained that there are almost no movie theaters that have open 
captioning. In order to watch a movie in theaters a deaf person must use personal captioning 
equipment that is bulky, awkward and complicated to operate. If theaters showed movies with 
open captioning, where captions are provided on the screen, deaf people would not have to use 
troublesome equipment. Members of our focus group explained that when they use the personal 
captioning equipment, other people stare at them because the equipment is so distracting. 
Captions on a movie screen would be much less distracting than someone trying to operate a 
large, bulky piece of equipment.  
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5 CONCLUSIONS & RECOMMENDATIONS 
 
 After gathering all of our data, we then began to draw conclusions based on the 
information we found. In this chapter we discuss the final conclusions our team developed using 
that information. These conclusions aided us in developing recommendations that may be used 
by both Vicdeaf and other similar organizations to provide effective means of communication to 
the Deaf and hard of hearing. 
 
5.1 Conclusions 
The results from our survey showed that Email and SMS were the most popular form of 
communication, and these results were reiterated by our focus group. As with the studies we 
discussed in our background chapter, these two technologies were chosen because of their ease 
of use and their lower cost. However, on our survey many respondents indicated that these 
technologies were their favorite because they could be used to communicate with both hearing 
and deaf individuals.  
Although Email and SMS are convenient ways to communicate, they are not ideal for all 
situations.  The introduction of VRI was an attempt to provide the Deaf with a solution to these 
situations; however, our results showed that many Deaf and hard of hearing individuals did not 
know what VRI was. Therefore it is our recommendation that Vicdeaf revisit education methods 
and develop new ways of sharing information with the deaf community.  
One of the major problems deaf people in Victoria have found with using technology is 
that phone and Internet service are not reliable and are often very costly. There are many dead 
zones where there is no phone or wireless coverage. Our team recommends that Vicdeaf work 
with other deaf organizations to lobby for change with service providers and local government. 
Although updating this system will not be an immediate solution, limited improvements can be 
made until the infrastructure is created to support heavy phone and Internet activity, and 
improving the current situation will not only help the deaf, but the population as a whole.  
 The results of our survey show that the deaf population in regional Victoria prefers to 
use communication technologies that do not rely on sign language. Therefore, our team 
recommends that captioning technologies be expanded and provided for the deaf people living 
outside the Melbourne area.  
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There are also relatively new technologies that would help improve communication for 
the Deaf in Victoria. MobileASL and signing avatars are only beginning to be introduced in the 
US and the UK, and are not available anywhere in Australia. Although MobileASL is still in the 
beginning stages of development, we recommend that Vicdeaf follow the production of this 
technology and look into developing signing avatars in Auslan because the technology is 
available; it just needs to be developed in the local language.  
Our team was able to identify valuable information concerning the types of technology 
used by the Victorian deaf community as well as what the members of this community would 
like to see in their technology.  With this information, we have developed recommendations in 
regards to education, phone and Internet service, the regional deaf population’s need, and future 
technology. We believe that improvement in these areas will benefit the deaf community most 
and will result in more effective means of communication. The next section provides more detail 
on each of these recommendations. 
 
5.2 Recommendations for Communication Technologies 
 In this section our team discusses the recommendations we have developed to help 
improve the communication technologies used by the Deaf and hard of hearing in Victoria, 
Australia. Although these recommendations are intended for Vicdeaf, they may prove useful to 
similar organizations in Australia and around the world.  
 
5.2.1 Education 
We found that many people in the deaf community are not receiving the information that 
Vicdeaf is distributing. When VRI was first introduced, Vicdeaf conducted training and 
information programs about the technology. Although Vicdeaf has attempted to educate people 
about VRI, the results of our survey and focus group show that many people still lack knowledge 
about the technology. Our team recommends that Vicdeaf revisit community education programs 
that teach people about VRI. The first goal should be raising awareness of what VRI is and 
educating people on how the technology can be useful in their lives. Then the focus should be 
shifted to training people how to use the service. Revisiting the VRI education program and 
finding new ways of getting information to people will also help Vicdeaf figure out the best ways 
of keeping people informed about other events and services the organization sponsors.  
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In order to provide better, more immediate access to people, we advise that Vicdeaf 
create a smartphone application. This app should allow people to get news updates about Vicdeaf 
services and events in their area. In addition, it should allow people to easily book interpreters, 
VRI rooms or use other Vicdeaf services. Although there is a way to save the Vicdeaf website as 
an icon on a smartphone, it would be more beneficial to create an app because some people may 
not know how to save a website to the home screen of their phones. Also, the formatting of an 
app would be much more user-friendly than simply saving the Vicdeaf website to the 
smartphone. If a Vicdeaf created an application they could send news updates and alerts straight 
to a person’s mobile device. As more people invest in smartphones, having an application would 
allow Vicdeaf to share information with their clients much more easily.  
 
5.2.2 Phone and Internet Service 
The results of our survey and focus group indicated that deaf people like the technologies 
that they are currently using, but certain problems they encounter cause frustrations and 
sometimes keep them from being able to communicate well with others. One participant of our 
focus group indicated that he would prefer to focus on improving the technologies that already 
exist, instead of introducing new technology. The participant added that new technologies 
generally have problems of their own. The most popular form of communication from our survey 
was SMS; however, there are many limitations associated with SMS. The primary concerns are 
plan coverage and cost of plans. Phone coverage across Victoria, even in cities such as 
Melbourne, is not adequate.  There are many areas where service is not available at all, as 
indicated by the participants of our focus group. One of the main topics of discussion during our 
focus group was the phone coverage and because deaf people use SMS so frequently, if a deaf 
individual is in an area with no phone coverage, they have a much more difficult time 
communicating with others. 
Many participants of our focus group also indicated that they go over the limit of their 
data plans very quickly. Since deaf people do not use the voice capabilities of their phone, they 
must use features of the phone that often require access to the Internet. Although SMS does not 
require Internet data, things like Email, Facebook, Twitter and many other applications use up a 
person’s data plan. Participants of our focus group indicated that since their communication often 
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requires the use of data they go through their plans’ allowance much faster than most other users 
and must pay extra for the additional data usage.  
In the United States and other countries, most of the major service providers offer a text 
or data only plan for people who are Deaf or hard of hearing. Some of these plans are available 
to anyone, while for others you must prove that you are deaf in order to purchase the plan. These 
plans allow people to be more flexible with what services they use. For instance, these types of 
plans do not charge people for the calls or voice messages they are unable to use. In Australia 
none of the major service providers offer such a plan. If deaf people in Australia, and more 
specifically Victoria, had access to data only plans, they would be able to either use the same 
amount of data for less money or they would be able to spend the same amount of money and 
have access to more data.  
Many deaf people have turned to smartphones, which allow them to combine SMS, 
Email, Skype and web-browsing in one small, mobile device. However, smartphone data plans 
can be costly for a small amount of data. If a deaf person wants to use his or her phone to 
converse with someone using sign language, using video requires a lot of Internet data. Most 
phone plans not only require deaf people to  pay for voice minutes they  never use, but these 
plans also limit the amount of data a person can use. This greatly restricts a deaf person’s ability 
to communicate using sign language.  
In order to help remedy the current phone situation, our team’s recommendations to 
Vicdeaf are to work with other deaf organizations and advocacy groups to lobby 
telecommunication service providers as well as the local and federal government to provide the 
deaf with service plans that suit their needs. Although this may take time, in the end better phone 
coverage and data plans would not only help the deaf community, but it would help the whole of 
Victoria as well.  
Access to Internet also affects how the deaf use technology to communicate. The NBN 
aims to provide access to high-speed Internet for all Australians, but for the deaf, Internet is a 
main component for a majority of their communication. The NBN will improve video 
conferencing via Skype and other web-based video conferencing programs by improving the 
picture quality and preventing stream lag problems that occur with lower speed Internet. With 
better picture quality it will become much easier for deaf people to use sign language for 
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communication purposes. Having better access to Internet will also increase access to and use of 
Email.  
A government initiative is already in place that provides free high-speed internet access 
to seniors. While this program is mainly educational to teach and encourage seniors to participate 
in the digital world, we feel that this program can provide a basis for a program for the deaf. 
While the NBN is only in the beginning stages of its implementation, Vicdeaf and other deaf 
groups can begin working with the government and NBN service providers now to negotiate 
subsidies or other service arrangements so that the cost of Internet could be reduced for the deaf. 
 
5.2.3 Regional Deaf 
 The regional deaf population is much smaller the deaf population in Melbourne. Those 
individuals who do not live close to the city do not have as much access to resources and 
therefore must find different ways to communicate. Since there are fewer deaf in regional areas, 
often there are not enough deaf people within a community for sign language to be a useful form 
of communication. Therefore it may be more convenient for members of the deaf community 
who live farther away from Melbourne to use English more often than Auslan and to find ways 
to communicate that do not involve signing.  
 In order to provide regional deaf individuals with effective means of communication, our 
teams’ first recommendation is to invest in and advocate for captioned telephones, like CapTel. 
Since many regional deaf consider English to be their first language, these individuals generally 
have an easier time reading captions.  
The Australian Communication Exchange (ACE) has been testing captioned telephone 
service for about a year (Bennetts, 2012). They have provided handset telephones to 500 people 
throughout Australia. At the moment, ACE has no government funding for the trial, so they 
cannot extend the trial to anymore people. If a deaf person wishes to participate in the trial, he or 
she must register on a waiting list and if a handset gets returned, it will be distributed to the next 
person on the waiting list (Australian Communication Exchange, 2011). The infrastructure to 
support captioned telephone service has been built, but there are many more than just 500 people 
who can benefit from the service.  
Only two regional deaf people indicated on our survey that they had access to and used a 
caption telephone. It was chosen as the favorite technology for one of these individuals. If more 
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of the regional deaf population of Victoria were given access to captioned telephones, they 
would be able to use a real time service that allows for longer and more in depth communication. 
There are also web-based captioned telephone services that are available within the United 
States. These services allow a Deaf or hard of hearing individual to use any type of telephone to 
make a call and provides them with captions of the conversation on an Internet browser. There is 
also a smartphone application that allows a person to do the same thing, but on their mobile 
phone. If these types of services were widely implemented within Victoria, or even Australia as a 
whole, many deaf individuals would have the ability to communicate more easily. However, 
funding is required for such services to be implemented effectively. 
Similar to captioned telephones, our team also recommends developing a method to 
provide captions with Skype or another type of video conferencing program. Currently there is 
no way to access captioning through the Skype program, but if current voice-to-text software 
were either advertised or provided, some Deaf and hard of hearing individuals would be able to 
use video communication more easily. Currently deaf individuals can only use video 
communication with someone who signs or with the help of an interpreter. If video conferencing 
software were provided with captions, a hearing person and a deaf person would be able to 
communicate with each other face to face and would not necessarily need to go through an 
interpreter. Unless some sort of relay service was developed, the deaf person would need to be 
able to speak so that they could respond to the hearing person.  
Captions on Skype would be a good technology to provide to regional deaf individuals 
because if they have stronger speech ability and are not as strong in signing, it would allow them 
to use video communication much more easily. In order to provide captions with Skype, a 
separate program would need to be used to capture the audio of the conversation and convert that 
audio to text. There are currently some voice-to-text programs available, like Dragon Naturally 
Speaking software that would be able to do this (Nuance, 2012). However, because this software 
is relatively expensive, it may not be feasible for an individual deaf person to purchase. If 
Vicdeaf could somehow provide this software or find a way to subsidize the cost of the software, 
it would give some deaf individuals better access to video technologies.  
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5.2.4 Future Technology 
Technology is a constantly changing entity and as time goes on new and improved 
technologies will become available. Two technologies that are being developed currently in the 
United States could be of great use to the Deaf population in Victoria. One is MobileASL, which 
allows video chat over 3G with limited data usage and the other is computer generated 
interpreting from signing avatars. 
 MobileASL is a technology under development at the University of Washington to enable 
video chat for the Deaf on their mobile phones. MobileASL differs from Facetime and other apps 
because it is designed specifically for sign language. MobileASL’s main goal is to reduce the 
amount of data used when sending the video, which can be accomplished by focusing the video 
on a person’s hands and face. Our recommendation is for Vicdeaf to follow the development and 
release of the product and see how it fairs in America. MobileASL will be able to help the Deaf 
population of Australia better manage their data and get more usage out of the limited amount 
they receive each month, while still having all of the advantages of video communication. 
MobileASL can also be viewed as an improvement on existing video technologies which is what 
participants of our focus group indicated they wanted, and would be easy to use considering that 
video communication is widely used amongst the Deaf.  
 The other technology which is becoming more readily available is signing avatars. The 
avatars will allow for sign language interpretation without the need of an interpreter in person, 
and could be used by the population when Internet is not available or is unreliable and an 
interpreter cannot be there on site. Currently no Auslan avatars exist, so any existing program 
will need to be adapted to be used with Auslan before they could be used in Australia. In 
addition, automatic interpretation from English to sign language is still being developed. There 
has been some success in automated interpretation with SiSi a program developed by IBM, and 
TESSA which has been developed for British Post Offices as a part of Visicast (IBM, 2007; 
VisiCAST, 2012). With funding these programs could be developed for Auslan and utilized by 
the Deaf and hard of hearing in Australia, especially if they include the English text of what has 
been spoken. 
 Both MobileASL and signing avatars will help the Deaf populations communicate once 
publically available. MobileASL will help limit data usage while still enabling mobile sign 
language. Signing Avatars will enable interpretation when Internet and interpreters are not 
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available but will still allow the deaf to get information that they need. By better educating the 
deaf community, increasing access to information, advocating for better phone service and fair 
rates, and following the development of new technologies,  Vicdeaf will be able to improve and 
diversify the communication options for the Deaf and hard of hearing in Victoria.  
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APPENDIX A – Survey Questions 
1. Are you: 
 Male 
 Female 
 I prefer not to answer 
 
2. What is your first language: 
 Auslan 
 English 
 Other: 
 
3. How old are you: 
 15-19 
 20-29 
 30-39 
 40-49 
 50-69 
 70+ 
 I prefer not to answer 
 
4. What is your income: 
 Less than $37,000 
 Between $37,001 and $80,000 
 Between $80,001 and $180,000 
 Above $180,001 
 I prefer not to answer 
 
5. Which area of Victoria do you live in: 
 Melbourne 
 Northwest (e.g. Mildura) 
 West (e.g. Horsham) 
 Southwest (e.g. Warrmabool) 
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 Northeast (e.g. Albury/Wodonga) 
 Southeast (e.g. Sale) 
 I prefer not to answer 
 I wrote my postal code below: 
 
6. Where do you live: 
 City 
 Country, in a town (e.g. Ballarat, Bendigo) 
 Country, very small town or a farm 
 I prefer not to answer 
 
7. Were you: 
 Born deaf 
 Went deaf between 2-12 years old 
 Went deaf between 13-19 years old 
 20-30 years old 
 40-59 years old 
 60+ years old 
 I am hearing 
 I prefer not to answer 
 
8. Do you have access to the Internet: (please select all that apply) 
 At home 
 At work 
 On a mobile phone 
 I do not have access to the Internet 
 Other:  
 
9. I have access to: (please select all that apply) 
 TTY 
 Email 
 Fax 
 SMS 
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 IM (Instant Messaging/MSN) 
 Videophone 
 Video Chatting on mobile phone 
 Skype (or other type of Skype like ooVoo) 
 Facebook 
 Twitter 
 Other: 
 
10. How often do you use the following: 
 
 I do not use 
this 
Daily Weekly Monthly Every few 
Months 
TTY      
Email      
Fax      
SMS      
IM      
Videophone      
Video 
Chatting on 
mobile phone 
     
Skype      
Facebook      
Twitter      
 
11. Do you use VRI (video relay interpreting): 
 Yes 
 No 
 
12. Please explain why you do or do not use VRI: 
 
13. Do you know about Microsoft Lync: 
 Yes  
 No 
 
14. Do you know about signing avatars: 
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 Yes  
 No 
 
15. Which is your favorite technology: (Only pick one) 
 TTY 
 Email 
 Fax 
 SMS 
 IM (Instant Messaging/MSN) 
 Videophone 
 Video Chatting on a mobile phone 
 Skype (or other type of Skype like ooVoo) 
 Other: 
 
16. Please explain why this is your favorite technology: 
 
17. What do you use each technology for: 
 I do not use 
this 
Business Personal Both Business 
and Personal 
TTY     
Email     
Fax     
SMS     
IM     
Videophone     
Video 
Chatting on 
mobile phone 
    
Skype     
Facebook     
Twitter     
 
18. Why do you use each technology: (please select all that apply) 
 I do not use 
this 
I have it It is cheap Every few 
Months 
TTY     
Email     
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Fax     
SMS     
IM     
Videophone     
Video 
Chatting on 
mobile phone 
    
Skype     
Facebook     
Twitter     
 
19. Why do you NOT use each technology: 
 I do use this I do not have it Too expensive Not easy to use I do not 
know what it 
is 
TTY      
Email      
Fax      
SMS      
IM      
Videophone      
Video 
Chatting on 
mobile phone 
     
Skype      
Facebook      
Twitter      
 
20. Which of the following are most important for you to have in a technology: (Choose only 3) 
 Low cost 
 Having the technology on a computer or laptop 
 Having the technology on a phone or mobile device (iPad, tablet, etc.) 
 Easy to use 
 Video so I can see the other person 
 Other: 
 
21. Which services do you use from Vicdeaf the most: (please select all that apply) 
 Interpreting 
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 Notetaking 
 Relay interpreter 
 Auslan courses 
 Duty worker 
 Case manager 
 Counseling services 
 I do not use Vicdeaf’s services 
 Other: 
 
22. Where do you go to get information: (please select all that apply) 
 Vicdeaf’s website 
 Family members 
 Friends 
 Internet (Google) 
 None 
 Other: 
 
23. Please provide any additional comments: 
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APPENDIX B – Interview & Focus Group Questions 
 
 What Communication Technologies do you use on a regular basis? Why? 
 
 How easily can you access the Internet? 
 
 Which technologies are the easiest to use? Why? 
 
 What communication technology do you use the most? The least? 
 
 Why do you use that technology the most/least? 
 
 What is the most frustrating aspect of the communication technology you use the most? 
 
 How do you learn about communication technology? 
 
 Do you use text or video communication more? 
 
 How do you decide what communication technology to use in a given situation? 
 
 Do you use/know about VRI? 
 
 Would you be interested in being able to video chat on your mobile phones more easily? 
 
 Would you use a program that would allow you to record sign language and send it as a 
text message? 
 
 What do you look for in a technology? 
 
 Is there anything you would want to see in upcoming technologies? 
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APPENDIX C – Survey Results 
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APPENDIX D – Transcript of Focus Group 
 
February 15, 2012 
 
What types of communication tech to you use on a regular basis? 
 
Person 1: Skype with VRS or online NRS, SMS, Email, Facebook, any online social media. 
 
Person 2: I separate it into what I use in my personal life and what I use for work. I use a 
program like MSN with my job with the Victorian government. I also use SMS, Email, fax.  
 
Person 1: I think all deaf used fax a lot, but not anymore. It’s become obsolete. I like Facetime, 
but the wifi access is not so great, so it’s not as good. Wireless is not available in Melbourne 
everywhere. 
 
Person 4: We use a program called Lync with Vicdeaf. It has online chat and video. 
 
Person 1: I use another other app called Tango. It lets you call someone via telephone but 
without having to login to the online tech like Skype does, but it’s not always available. 
 
Do you have readily available access to Internet? 
 
Person 1: At work, at home, at a cafe or restaurant or at Vicdeaf I have access to wireless, but in 
Australia and in Melbourne it is hard to access. I do a lot on 3G, but have to be careful with data 
use. 
 
Person 5: I use so much data and spend too much money. I’m really conscious of the cost and 
have to budget money accordingly. 
 
Person 3: I use my smartphone now, and don’t use laptop at all. It is a portable device that I can 
have with me everywhere and it’s easy to take out. 
 
Person 1: But quality is an issue with the smartphone. On the small screen Skype is 
questionable, so I need laptop for that. Facetime is limited because you need wifi. 
 
What is the one technology you use more than any other? 
 
Person 5: Facetime 
 
Person 3: SMS for me. It’s easy because you carry phone with you anywhere. 
 
Person 1: I prefer having conversations in sign language. If the quality were good enough I 
would talk with my friends and family only on video. 
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Person 3: Video is behind the time in Australia. In America they are more available and better 
service. 
 
Person 2: I hear that the government is rolling out a new program to provide better Internet. I 
prefer face-to-face Auslan over video.  
 
Person 1: It depends on who you are talking to. If I’m talking to my family of friend then I will 
directly video chat with them. If I am videoing someone who doesn’t sign, I still want to be able 
to see them and connect with that person even if I need and interpreter. I don’t want to just be 
looking at interpreter. 
 
Person 4: For short messages, like “let’s meet and the pub”, I’d rather text, but for two way 
conversations I prefer video. 
 
Person 3: For conveying emotion, video is much better, because there is no emotion in text. But  
with signing over video you have that context and can see it. 
 
Do you have any problems with your current technologies? Is there any one that 
you would consider a “bad” technology? 
 
Person 3: The relay service is crap! They need to give away the contract. There have been 
ongoing problems. 
 
Person 1: The online doesn’t work with all computers. There are real problems with Macs, and it 
needs a specific browser. It should be available anywhere. Not all deaf are using the same 
computers the same ways, so the service needs to be more available. It shocked me that there is 
no iPhone app for national relay service.  
 
Person 3: No one uses TTY now. It’s so outdated.  
 
Person 2: My only problem with technology is you need to recharge them. If the battery dies 
you are done.  
 
Person 4: Captel [captioned telephone] is being trialed now. I am not comfortable with it. I can 
talk on the phone and they can hear my voice but I can’t hear them, so I have to wait for the 
captions to come up on the screen. I find it incredibly frustrating because of the lag time with 
captioning is about 5-7 seconds and the other people don’t really understand why I’m not 
responding or how I’m hearing them. 
 
How do you learn about new technologies? 
 
Person 2: The wider community, television advertises what’s available.  Mobile phones came 
out and then SMS was developed and they started marketing them to the deaf. Now they have 
smartphones. 
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Person 1: Word of mouth mostly, other deaf people. Talking about how they communicate with 
their friends and family, and what works best for them.  
 
Do you use the VRI service? 
 
Person 1: No 
 
Person 4: No, but I have contacted a New South Wales deaf group using VRI. I think the 
problem is it’s too costly for personal use. And there is no difficulty in Melbourne getting 
interpreters.  
 
Person 3: I heard in an emergency you can use your iPad to connect to the VRI if you can’t get 
it booked. 
 
Person 1: But it’s just easier to deal with in-person because of the drop off of the video quality. 
 
If you could have a Smartphone app that would send a video of you signing over 
service like an sms, would you use it? 
 
Person 1: We already do that. I can send a video message over my phone. 
 
Person 4: We’re behind with video technology in Australia. I think speed with broadband is the 
biggest problem. 
 
Person 2: I use Tango they have a record function, so if I send a video and she’s not on, I can 
still send it and she will get it later. 
 
What things do you look for in technology? 
 
Person 2: I know in US the cost of services is much cheaper with unlimited data. Here we pay 
much more. 
 
Person 3: Speed of connection is the most important. And the quality because you can’t do any 
more with the technology if the hardware isn’t good enough. 
 
Person 1: Coverage is the biggest issue. I’ve had to switch my carrier three times because I don’t 
have service most places. I switched to the premium company because it had the best coverage, 
but it is much more expensive. The phone plays a major role in our communication. Guaranteed 
coverage is what I want. 
 
What problems do you face that you would like to fix with a new technology if you 
could? 
 
Person 1: Something I think about is what would happen if we had long term with no electricity. 
How would I know what was going on? Would I have to rely on hearing people to tell me 
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everything? It made me realize how dependent we are on power. We had the bush fires on Black 
Saturday and the floods in Queensland...how do deaf people cope in those issues? 
 
Person 4: During the floods, the emergency services sent text messages in Queensland. 
Technology is improving, but it’s still difficult to contact people who are not deaf, and we still 
need an intermediary. I still have difficulty talking to my mother. I can’t be bothered with writing 
a letter, and I don’t want the text-based communication. Skype with captions would be ideal. I 
could go through a service, but I would rather talk direct to her. I tried that with Captel, but she 
didn’t quite understand how it was working. But Skype with captions I could see her and she 
could hear me and I would read her response. That’s what I’d like to see 
 
Person 1: In New Zealand you can text the 111 emergency service. That is one great thing New 
Zealand does that I would like to see in Australia.  
 
Person 5: I would like to be able to communicate with my parents and friends in the US. I 
wouldn’t say happy with technology we have in Australia now. The US relay service is better. 
Australians don’t have as easy access. It seems like the deaf in the US have much better 
opportunities 
 
Person 2: Facetime or Skype is fine with people who are deaf, but it doesn’t work with the non 
Deaf. 
 
Person 1: VRS in trial mode now only during business hours. I want to know why they take so 
long with the pilot. If it works it works. I want better access to the VRS.  
 
Do you have any comments for us or other concerns you would like to bring up? 
 
Person 2: I think the ideal technology would be holograms like in Star Wars. It would be cool 
because then you could see the whole body and see full body signing. Most current videos only 
show you the waist up, but there are many signs that involve more than that.  
 
Person 1: I want interpreting on demand, so that people can access and interact with the 
interpreter anywhere and everywhere.  
 
Person 2: My boss would rather have an in-person interpreter. He’s not interested in investing in 
tech to communicate with me. 
 
Person 1: I went to job interview and I asked if they could organize interpreter, but when I got 
there they had not organized one and we had to reschedule, and had to come back the next day. If 
I had an iPad that I could use with the VRS than I would not have had to reschedule.  
 
Person 3: I think that if the technology were a low enough cost the use would increase. The 
government will fund up to a point if you apply for the technology, but cost is a real point. 
 
Person 1: You shouldn’t have to apply. 
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Person 4: Where is the support for deaf people. I am lucky because I received hearing aids from 
the government aid program through workplace modification, but hearing aids have now been 
taken off that list and aren’t available to others. 
 
Person 1: Any speech to text converter. I am unable to receive voicemail, but something to 
convert voicemail to text would be good. Phone plans give x amount in voice, data and other 
minutes, but as a deaf person I would like to see the voice minutes applied elsewhere because I 
am paying for something I don’t use. 
 
Person 3: E communication in states. It’s laptop with speaker and microphone. Animation 
application or program. Would convert it into sign.  
 
Person 1: But how would interpretation work because of different grammatical structure. 
 
Person 4: Dragon dictation software for voice to text. I use it with my iPad. I held phone to my 
iPad so voicemails I got would be converted to text. It wasn’t always accurate, but at least it gave 
me some sense of what people were saying so I could respond. But I had people call me and 
leave message and I was paying for them, but I couldn’t access them so I had my provider 
disconnect my voicemail service.  
 
Person 1: I have message on my voicemail saying that I am deaf, so don’t leave message 
because I won’t get it, but people still leave them! Another technology that would be good is if 
imagine a time as a student if we had iPads provided as part of tuition that had an application. 
The note taking application that some company provides a speech to text service. I could go to 
any class and not be limited by having to go to federally funded deaf class. I could go to any 
university I wanted.  
 
Person 3: I would prefer to look at what we have and see how we can improve it rather that 
introduce new tech, because any new technology is going to have its problems, I’d rather fix the 
problems with what we already have. I would rather have interpreter on site, because in a class 
the technology that is not reliable. What if you have a question for the professor? 
 
Person 4: Interpreters also facilitate two-way communication. 
 
 
If you could have [a signing avatar] that would interpret spoken words into sign 
and have a cg character sign it, would you use it? 
 
Person 4: I would use [avatar] if quality were good and if it had facial expression. 
 
Person 1: I just thought about the iPhone Siri application. I have a deaf voice so when I tried it, 
it can’t recognize my voice. If I could sign in and have it respond that would be great. A deaf Siri 
technology. 
 
You mentioned that you had to switch service providers, is that common? Is there 
poor coverage all over? 
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Person 1: There are certain black spots across the country. The coverage in certain parts of my 
suburb is SHIT, but an hour away it’s better there. So does that mean that I am dictated to which 
service to use? 
 
Person 2: We’re dependent on the Internet to communicate, and there are areas that are more 
connected than others.  
 
Person 4: I have worked out on where on my train route I have a signal while coming to work. 
There are three black spots.  
 
Person 5: I know that there is one black spot on my route. 
 
Person 4: I know that people in the country have more black spots.  
 
Person 1: Telstra is premium, but they are the most expensive. 
 
Person 2: In other countries, like the US and in Europe, if you go to your provider and you’re 
deaf they give you better coverage.  
 
Person 3: In New Zealand we had 3G coverage and that was great, people were lining up for it. 
Deaf people got unlimited calls through 3G for $30 a month 
 
Person 1: I am not looking for pity, I am asking for equivalent plan, but one that suits my needs. 
 
Person 4: We spend a lot on data but not a lot on voice.  
 
 
Person 1: I just thought of captioning for movies and so on. In Australia, we had one open 
captioning at cinemas, but now the regulations have changed. The new technology is dreadful. 
It’s a hassle, and it’s not user friendly. You’re expected to use it in the cinema and I can’t. It’s 
massive and embarrassing. Open captioning is preferable, but they think others are 
inconvenienced. It gave me a headache, now I think it’s better to pirate the movie. And I hate 
going to video store to get a movie then find out its not captioned once I get home. I know I am 
responsible for checking, but why can’t it just all be captioned.  
 
Person 4: There is a captioning app on iPhone to watch the movie on the iPad next to it, but it’d 
be nice to have open caption. 
 
Person 1: Also TV is not all captioned. At certain times it is required to be, but at other times it’s 
up to station’s discretion. 
 
Person 2: Another thing is some airlines now haves safety videos interpreted in sign language, 
but I’d like to see more of that. 
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Appendix E – Notes from Interviews 
Date: January 16, 2012 
Type: Phone Interview 
Interviewee: Tony Bennets, Chief Infromation Officer, Australian Communication Exchange 
 
Notes: 
 
 ACE is Non-profit 16yrs old 
 The National Relay Service (NRS) call center is the predominant service that ACE provides. 
o At the call center a Relay office will receive a message from a deaf person on a TTY 
machine, read that message to the hearing party, then type the hearing person’s 
response for the deaf person to read 
o The NRS also functions as an emergency service for deaf individuals to contact 
emergency services if they are in need. 
o The call center provides services to all of Australia and handles about 2500 call per 
day. In the United States, there is typically on call center per state, but in Australia is 
it one provider for the entire country. 
o The NRS functions with a contract with the Federal Government who provide the 
funding for the service. 
 The NRS relies on TTY to provide its service, but TTY is an older technology, so ACE has 
begun to look and the challenges that TTY is causing, and how to address these problems. 
o The main three challenges are the Speed of communication, the lack of mobility and 
the fact that Auslan is not supported. 
o The speed of communication on the NRS is about 45 words per minute (wpm), which 
is far too slow considering the average human talks at anywhere from 150-180 wpm. 
o A TTY machine is not portable because it need to be plugged into a power source and 
connected to a fixed-line telephone network. 
 In order to address these problems, ACE has begun funding and trialing their own initiatives 
to see if they can supply a better solution than just the TTY relay service.  
o First, in order to address the fact that TTY does not support Auslan, ACE has 
introduced a trial version of a video relay service (VRS) to provide a platform for a 
Deaf person who uses Auslan to communicate with a hearing person using an 
interpreter over video. 
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o In order to address the issue that TTY was too slow for a person who is deaf, but still 
has the ability to speak, ACE began looking for alternatives and found the Captioned 
telephone system (CapTel). 
 ACE worked with the company in Madison, WI who owned CapTel to build 
and provide a platform for CapTel in Australia. 
 CapTel is a telephone that can either used a web-based program or is a 
handset with a screen to allow someone who is deaf, but hearing to speak 
using their own voice, and have the other person’s voice converted to text in  
about 1.5 seconds of being said. 
 CapTel works, by having the phone call automatically routed to a call ceter, 
where a relay officer who has been specifically trained to speak in a slow, 
even voice hears what is being said, and respeaks it into a voice to text 
conversion program that sends the text of the conversation back to the CapTel 
handset.  
 Captel functions at about 160wpm, which is much faster than TTY. 
 CapTel can be particularly useful for those who have lost their hearing over 
time. 
o The goal for ACE is to trail these technologies and work with the government to try 
and incorporate them in the standard relay services. 
 ACE’s function is to provide services to the community, so in order to understand what 
people want, they have a large community consultancy program that holds focus groups 
asking what the day-to-day challenges of being deaf are.  
 Other services that ACE looks into are developing smartphone applications that can help aid 
the deaf.  
o One app, Smart Auslan provides the audio from museum tours translated into Auslan 
by using a QR code at the museaum 
o Another recently launched app called Silent Tweets provides text-based public 
announcements that are location specific. If a person who is deaf is at a train station 
and a change of platform is announced over the PA, Silent Tweets will send him a 
text message with that information. 
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o ACE is also working with the government to provide a mobile emergency program: 
location based, able to request services while out and about in community 
 In terms of technology deaf people want the functional equivalent of what hearing people 
use. They have the same need to access to things while out and about: traffic, emergency, 
weather, etc 
o The younger generation in particular is actively looking for technology that provides 
the functional equivalent of hearing technologies, but the community on a whole is 
very quick to adapt and adopt technologies. 
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Date: February 7, 2012 
Type: In-Person Interview at Generation E Office 
Interviewee: Jeff Bogensberger, Generation E 
 
Notes: 
 
 Microsoft Lync is a corporate version of Skype on steroids. It is not designed for 
anything but the corporate setting.  
 It can use Lync-compatible phone handsets that can range from $500 to $800, but it does 
not require them, as Lync can function as a phone through the computer using a headset. 
 As this technology continues to expand, will probably see headsets replacing phone 
handsets because they are much less expensive. And as more and more communication is 
being done over the computer and Internet, it will be easier to have everything 
incorporated as one.  
 Lync is about 1.5 years old and because it is designed for corporate use it is not typically 
included in any Microsoft Office suites, but there are a few licensing packages that 
include Lync with other Office programs. 
 There are different levels of Lync packages. The basic package includes only Lync to 
Lync calls, but with the more advanced packages Lync can function as a phone and call 
any telephone number. Lync incorporates phone, email, IM and video chatting into one 
program. 
 Lync is also beginning to be used in telecommuting, especially in telepsych or 
telemedicine, in which being able to see the patient is important to diagnoses when 
conducting sessions or interview over the Internet. 
 For businesses, Lync allows you to teleconference with up to 250 people, but you can 
only see one person at a time. There is extra equipment you can purchase to allow more 
people to be seen at once, but it can cost up to $60,000.   
 
